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O establish as a clinical and pathologi- 

cal entity the undoubted occurrence of 

a special type of acute pancreatic dis- 
ease, tentatively designated as acute intersti- 
tial pancreatitis, is the immediate purpose of 
this paper. Originally suggested in 1922 by 
Zoepfiel under the title of acute cedema of 
the pancreas, attention was called to it later 
in this continent in a paper by Archibald. 
Several similar cases observed in this clinic 
prompted an investigation of the literature 
which revealed reports of instances elsewhere 
indicating that this type of pancreatitis is 
more common than is supposed. That these 
cases represent a special variety of acute pan- 
creatitis is shown by the absence of actual 
necrosis, suppuration, and hemorrhage, the 
most important anatomical findings being con- 
fined to oedema, swelling, and induration of 
the gland. The symptoms, while acute and 
severe, are also different in that they are apt 
to subside, unlike the progressive downward 
course in acute pancreatic necrosis. It is of 
additional interest finally that in most of these 
cases diagnosis was incorrect, the attacks be- 
ing commonly considered as due to biliary 
colic, intestinal obstruction, or perforated 
ulcer, the error being discovered at operation 
when often only an oedema, enlargement, or 
induration of the pancreas was noted. 


PRESENTATION OF DATA 

The evidence that we are dealing with a 
definite type of pancreatic disease consists, in 
this report, of a clinical analysis of 37 cases, 4 
of them observed in this clinic. Anatomical 
observations of the pancreas were made in all 
cases and in 6 of them included a study of 
microscopic sections. 

The previous literature on disease of the 
pancreas in general contained little discussion 
of the type of pancreatitis now under consid- 
eration. Thus, examination of the various 
monographs by pathologists, including the 
exhaustive system of Henke and Lubarsch, 
revealed practically no mention of the occur- 
rence of an acute subsiding inflammation of 
the pancreas in which oedema and induration 
are the prominent findings. A type of acute 
pancreatitis is described without necrosis or 
hemorrhage which occurs in mumps, typhoid, 
and other specific diseases, but I shall not be 
concerned with such secondary infections. 
The medical (non-surgical) literature has also 
failed to furnish significant data, because in 
them anatomical studies were absent. Many 
cases are described which were assumed to 
have acute subsiding pancreatitis of some 
type, the diagnosis being based on the clinical 
picture and often on ferment studies or occa- 
sionally the presence of glycosuria. Such cases 


1Presented in abstract at a meeting of the St. Louis Surgical Society, November 16, 1932. 
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have been discussed in some detail by Katsch 
and by Einhorn. Since no anatomical obser- 
vations were recorded in these reports, they 
were not considered in this survey. We were 
left, therefore, with the surgical literature 
which was analyzed as thoroughly as possible, 
first, by consulting the older monographs, 
which in general catalogued only cases of frank 
necrosis, usually far advanced; second, by the 
more recent literature. In all, 33 cases were 
collected. Some of these were found reported 
under the title of oedematous pancreatitis; 
others were culled from among case reports of 
ordinary acute pancreatitis. 

In collecting this data, cases were selected 
according to certain criteria. Briefly they 
were records of patients with fairly character- 
istic acute abdomina' symptoms referable 
more or less to the pancreas, but who, at oper- 
ation, showed in the pancreas no suppuration, 
necrosis, or hemorrhage, but definite cedema, 
swelling, induration, and in those studied with 
microscopic sections, acute inflammatory in- 
filtration of the interstitial tissue of the gland. 
Although there are doubtless many more cases 
on record, the 33 instances’ herein collected 
seem sufficient for adequate analysis, espe- 
cially when studied together with the 4 cases 
observed in this clinic. Brief protocols of all 
cases will be presented and, in addition, a tabu- 
lar summary of the salient features in a sepa- 
rate chart. 

PREVIOUS LITERATURE 

In Koerte’s monograph, published in 1898, 
mention is made of several cases in which 
acute abdominal symptoms occurred, diag- 
nosed usually as intestinal obstruction, but in 
which at operation only an cedema of the pan- 
creas was found without actual necrosis, 
although in many instances involvement of 
the peripancreatic tissue with multiple pin 
point areas of fat necrosis was made out. The 
source of these cases was not indicated. He 
described one of them as follows: 

CasE 1. Patient was operated upon in 1890 by 
Dr. W. S. Halsted for intestinal obstruction. No 
obstruction was found, but pin point areas of fat 
necrosis and a hard indurated pancreas were dis- 
covered. The abdomen was closed and recovery fol- 


lowed. Koerte stated that this patient had a subse- 
quent and similar attack 4 years later which cleared 
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up spontaneously. Dr. Halsted, in a later report, 
however, writes that he had misinformed Dr. Koerte 
about the subsequent attacks; it was in another case 
altogether. 


In the monograph of Mayo-Robson and 
Moynihan, published in 1902, there is a dis- 
cussion of “subacute pancreatitis associated 
with suppurative catarrh of the pancreatic 
ducts analogous to suppurative cholangitis.” 
These patients were said to have had acute 
attacks of epigastric discomfort and pain with 
symptoms of dyspepsia and tenderness over 
the pancreas. They believed that some of 
these cases ended in chronic interstitial pan- 
creatitis. A number of them were operated on 
in the chronic stage, but no observations were 
apparently made of the pancreas during an 
acute attack. 

Opie discussed and cited severa] cases of 
acute interstitial inflammation resulting, how- 
ever, in suppuration, although by analogy 
with similar inflammations in other organs he 
suggested that “‘resolution with recovery may 
occur,” or that it might lead to chronic pan- 
creatitis. Heiberg, in 1914, mentioned acute 
interstitial pancreatitis, without suppuration, 
which may disappear spontaneously. He be- 
lieved its greatest significance was that it rep- 
resented an early stage of chronic pancreatitis. 
No cases were cited. 

In 1919, a case was described by Mercadé 
which was apparently a definite instance of 
acute oedematous pancreatitis. It was re- 
ported as a case of “acute pancreatitis, syn- 
drome of intestinal obstruction.” 


CasE 2. A female, 50 years of age, with negative 
history, was seized with violent epigastric pain fol- 
lowed by vomiting; distention developed, and the 
general condition became worse with a fast pulse and 
a temperature of 38 degrees C. On examination, 
aside from distention, nothing noteworthy was made 
out. Diagnosis: intestinal obstruction. Operation, 
24 hours after onset of attack, revealed yellowish 
peritoneal fluid, and extreme fat necrosis. Pancreas 
revealed no hemorrhage; it was simply hyper- 
trophied and indurated. A drain was placed to the 
surface of the pancreas and the wound closed. Re- 
covery was uneventful. 


Zoepffel, in 1922, described 4 cases in detail 
in which at operation the pancreas was the 
site of a glassy oedema, the parenchyma swoll- 
en and hard. Biopsy in 2 cases showed on 
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section no necrosis, but an inflammatory 
cdema. In all of them cholecystectomy, 
choledochostomy, and drainage of the pan- 
creas were done at operation followed by 
recovery in all. He distinguished these cases 
anatomically from 7 others of acute pancreati- 
tis by the absence of (1) gland necrosis and 
(2) hemorrhage. Areas of fat necrosis did not 
help in the differentiation since they were 
present in 2 of the 4 cases of oedema. He con- 
sidered the oedema, however, as the first step 
in the development of acute necrosis and that 
these were, therefore, early cases. He be- 
lieved, further, that acute pancreatitis is 
always secondary to disease of the gall blad- 
der. The symptoms of acute inflammation of 
the pancreas were differentiated from gall- 
stone colic by the greater severity of the pain, 
its localization, with tenderness, to the mid- 
epigastrium and to the left of the midline, and 
occasionally by glycosuria. He also mentioned 
another series of 115 operations for acute 
cholecystitis in which he found pancreatic 
cedema in 11. Protocols of the 4 cases de- 
scribed as acute oedema are as follows: 


CASE 3. Female, aged 45 years, suffered for 5 years 
with “‘gall-stone pain” and had an especially severe 
attack a few hours before admission, with repeated 
vomiting. There wasa slight icterus on examination, 
epigastric rigidity and tenderness, and slight glyco- 
suria. At operation, performed at once, the gall 
bladder was found to be filled with stones. The pan- 
creas in its entire extent was swollen, hard, and the 
site of a glassy oedema; there was a slight fat necro- 
sis of capsule. Biopsy showed intact cells with in- 
flammatory oedema. 

CaSE 4. Male, aged 4o years, had for 4 weeks 
almost daily attacks of abdominal pain, which were 
much more severe the night before admission. Ex- 
amination showed a slight icterus; slight cyanosis; 
white blood cells, 15,000; and tenderness in epigas- 
trium and under the right rib margin. At operation 
there were seen numerous areas of fat necrosis, in the 
gall bladder were two large stones, the common duct 
was dilated, the papilla of Vater patent, and the pan- 
creas swollen and oedematous. 

CASE 5. Male, aged 31 years, had ‘‘ stomach trou- 
ble” for 9 months, consisting of pain after eating and 
vomiting. Four days ago he suffered a renewed at- 
tack which became suddenly more severe a few hours 
before admission. Examination revealed a sick pa- 
tient, icteric, with tense, tender epigastrium extend- 
ing to left and also to right, and white blood cells, 
15,000. Operation revealed a severe acute chole- 
cystitis with stones and pus in the gall bladder, 
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dilated common duct, patent papilla of Vater, and 
pancreas swollen and markedly cedematous. 

CasE 6. Female, aged 47 years, had two severe 
“‘gall-stone”’ attacks before the present one which 
began on the evening before admission. Pain radi- 
ated between shoulder blades and back and she 
vomited persistently. Examination showed a sick 
patient with tense abdomen and tenderness in epi- 
gastrium and over gall-bladder region. At operation 
the gall bladder was found to be small, but inflamed, 
contained stones, the common duct was not dilated, 
the pancreas was large, hard, and oedematous, con- 
fined, however, to the head of the gland. Biopsy 
showed a spongy inflammatory infiltration; cells not 
damaged. 


Analysis of the German literature since the 
paper of Zoepfiel’s reveals continued reference 
to his observations, but few further cases 
were reported as acute cedematous pancreati- 
tis. Thus, Gross and Guleke, in their exten- 
sive monograph, mentioned pancreatic cedema 
only as a possible early stage of acute necro- 
sis. One of their described cases, however, 
seemed characteristic. The pancreas, more- 
over, looked similar grossly to the gland found 
in one of the cases reported by the present 
author (Case 37) in which microscopic exami- 
nation of the pancreas showed only acute 
interstitial inflammation. A summary of their 
case follows: 


CasE 7. Female, aged 51 years, had attacks of 
gall-stone colic for 8 years of 1 to 2 days’ duration 
with vomiting and icterus. She was seen 3 days 
after the onset of an especially severe attack with 
cramping pain in the epigastrium, vomiting, and 
constipation. There was a definite transverse area of 
tenderness above the umbilicus, ‘‘most marked be- 
low the left rib margin.”” Operation at once revealed 
a pancreas double its normal size, hard, dark red, 
and with yellowish areas of fat necrosis, and sero- 
sanguineous peritoneal fluid. There were no areas 
of softening in the gland which was split lengthwise 
and packed. The gall bladder was thick and con- 
tained stones which were removed and the gall blad- 
der was drained. Recovery was complete. 


In the extensive paper by Schmieden and 
Sebening the data from 2,137 cases of pan- 
creatitis obtained from 148 clinics and hospi- 
tals of Germany during the 8 years preceding 
1927 were examined. Mention is made of 
cedema as part of the pathology of acute pan- 
creatitis referring to Zoepffel’s idea that it is 
really an early stage of acute necrosis, although 
they suggest that it “may subside” without 
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leaving any alteration in the gland. Never- 
theless, in presenting the anatomical findings 
in their cases of acute pancreatitis, one is 
struck by the fact that 9.2 per cent of them 
showed only oedema without fat necrosis, 35.4 
per cent oedema with fat necrosis, and that 
only 56 per cent (the remainder) showed hem- 
orrhagic infarction, necrosis, softening, seques- 
tration, or abscess. They confirmed the ob- 
servation of Zoepffel, in that in patients 
operated on for acute cholecystitis they have 
noted a peripancreatic oedema, especially of 
the head, with no fat necrosis or exudate. On 
the other hand, unlike Zoepffel who consid- 
ered acute pancreatitis as inseparable from 
gall bladder disease, they found biliary dis- 
ease in only 69.8 per cent of their 1,278 cases 
of acute pancreatitis, and quoted Guleke who 
found only 47.6 per cent in another series of 
437 cases. Walzel, in 52 cases, saw, after in- 
cising the capsule, only 3 with a high grade 
cedema of the entire pancreas without visible 
necrosis or hemorrhage. He did not believe 
that the oedema met with in early operations 
has anything to do with the type of pancreati- 
tis which goes on to necrosis. In this sense he, 
too, deviated from the idea expressed by 
Zoepfiel. No case reports were recorded, nor 
was there any further discussion of the nature 
or significance of this oedema. Kerschner re- 
ported 41 cases of which 7 showed only cedema 
or cedema and fat necrosis, but without ham- 
orrhage or necrosis. All of his cases had defi- 
nite gall-bladder disease. 

Coming to American authors, Archibald 
was the first to write specifically of acute pan- 
creatic oedema. He considered in some detail 
its pathogenesis presenting experimental evi- 
dence which will be discussed later on. He 
described one case as follows: 

CasE 8. Male, aged 26 years, had had eight at- 
tacks in 1 year of severe generalized abdominal pain 
with radiation to back and shoulders. The last 
attack began 6 days before admission and remained 
severe is spite of heavy doses of morphia; vomiting 
occurred occasionally. Examination revealed a 
rather scaphoid abdomen; great tenderness in the 
epigastrium, if anything more marked to the right of 
the median line, though extending to the left; white 
blood cells, 11,600; and a left-sided zone of hyperes- 
thesia at the level of the umbilicus. Lipase was 
found in the urine as against normal controls, but 
disappeared several days later. At operation, per- 
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formed when the attack was subsiding, the perito- 
neum was perfectly clear, liver normal looking, gall 
bladder partly filled with bile and seemed healthy, 
contained no stones, the common duct felt normal, 
the pancreas felt large, was hard, and the change in 
volved the entire organ. The appendix was removed 
and the abdomen was closed with drainage. e- 
covery was uneventful. He was seen 2 months later 
in another similar attack lasting 6 days for which 
only symptomatic treatment was given. This time 
a definite area of extreme tenderness was made out 
on thumb pressure, 2 inches wide, midway between 
umbilicus and ensiform, extending one inch to the 
right and two and one-half inches to the left of the 
midline. One year later he had another attack or 
two. 


In consulting other papers on pancreatitis 
by American authors, one finds frequent men- 
tion of the finding at operation of pancreatic 
swelling or cedema without necrosis or hamor- 
rhage, but aside from the paper of Stetten 
its significance was not discussed. Thus Colp, 
in a review of 85 cases, stated simply that 
the pancreas at operation in a majority of 
cases was “described as hard and enlarged.” 
McWhorter analyzed 64 cases of acute pan- 
creatitis treated by members of the Chicago 
Surgical Society up to 1924. There were 18 
cases among them ‘‘of acute or subacute pan- 
creatitis in which no hemorrhage was seen or 
recorded and in which the pancreas was usu- 
ally enlarged, cedematous, and hard.” All 
but 4 of these cases had had a previous history 
of attacks. Two of the 18 cases recovered {ol- 
lowing laparotomy only. Of the entire series 
of 64 cases there was a history of previous at- 
tacks of acute abdominal pain in 24, or 37 per 
cent, and ‘‘2 had been previously operated on 
for a condition diagnosed as chronic recurring 
appendicitis.” Of those complaining of previ- 
ous attacks of abdominal pain, 21 showed no 
gall stones or cholecystitis, 17 at operation 
and 4 at autopsy, from which the inference is 
drawn that unless a previous lesion of the sall 
bladder had healed and left little or no trace 
these previous attacks were due to mild at- 
tacks of pancreatitis. Linder and Morse re- 
ported 88 cases of acute pancreatitis in which 
over half, or 49 cases, at operation showed in 
the pancreas only cedema and enlargement. 
Three cases were described. Two of them 
were undoubtedly cases of non-hemorrhagic 
pancreatitis. In one of them no mention was 
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made of the appearance of the pancreas, 
though fat necrosis and serosanguineous fluid 
were found. 


lhe other (CASE g), a female, 52, had many at- 
tacks of epigastric pain radiating to back and shoul- 
ders for 1 year, and recently every week or two, 
accompanied by vomiting, chills, and fever. Physi- 
cal examination revealed tenderness in the epigas- 
trium and left lumbar region; no jaundice; tempera- 
ture 100.8 degrees F.; pulse, 88. Operative findings: 
gall bladder was thin, but contained many stones; 
fat necrosis in abdomen, pancreas swollen and in- 
durated. Cholecystectomy was followed by re- 
covery. 


Writing under the title of “subacute pan- 
creatitis or so-called acute oedema of the pan- 
creas,” Stetten reported 3 cases, 2 of which 
are especially interesting because they prob- 
ably had uncomplicated lesions. He empha- 
sized the importance of recognizing this type 
of disease in the pancreas, but agreed with 
Zoepfiel that it represents a type of pancreati- 
tis seen as an early stage of pancreatic necro- 
sis, although both of the following cases were 
operated on days after the onset of the attack 
and yet showed no necrosis. 


CasE to. A male, aged 46 years, previously 
healthy, was awakened one morning with severe 
diffuse abdominal pain referred especially to the epi- 
gastrium for which morphia effected some relief. 
The pain recurred and radiated to the back and left 
side. On examination there was found some deep 
tenderness in the epigastrium, but no rigidity, tem- 
perature was 100.8 degrees F., pulse 80, and white 
blood cell count normal. The pain continued to re- 
cur, requiring morphia for its relief. There was a 
definite radiation to the left. Operation 4 days after 
the onset of the first pain revealed a slightly thick- 
ened gall bladder which was removed and contained 
no stones. None was felt in the rest of the biliary 
tract. Stomach and duodenum were negative. The 
pancreas was enlarged to half again its normal size, 
and the entire organ was indurated. The peritoneum 
overlying it was intensely injected and oedematous, 
but no suppuration, hemorrhage, or necrosis was 
made out. The pancreas was split lengthwise and 
drained. The deep epigastric pain ceased almost 
immediately after operation. In spite of a stormy 
course, recovery was complete. 

Case 11. A male, aged 39 years, was seen 2 years 
before, complaining of severe pain in the upper abdo- 
men radiating to the back, from which he had 
suffered for 3 years. He was discharged after a 2 
months’ period of observation, the various examina- 
lions suggesting only the possibility of a duodenal 
ulcer. On his readmission he stated that he was well 
until 4 months before when he began to have a sense 
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of pressure and later deep dull pain in the mid- 
epigastrium and back radiating to the right side. 
Two weeks before it assumed a knife-like and se- 
verer quality, requiring large amounts of sedatives. 
On examination he showed tenderness to deep epi- 
gastric pressure, but no rigidity. Routine examina- 
tions were negative. A diagnosis of duodenal ulcer 
was made. At operation a normal gall bladder was 
seen with a few pericholecystic adhesions, but no 
stones were felt in the gall bladder, common duct, 
or ampulla. Pancreas was enlarged and indurated, 
especially at the head which was also nodular. 
Enlarged glands were present over the head and 
one was removed for study. The pancreas was in- 
cised and seemed thickened, oedematous, and bled 
profusely. It was drained. Recovery was unevent- 
ful expect for occasional deep epigastric pain. 
Glycosuria persisted for 12 days and disappeared. 
Section of the lymph gland showed chronic lym- 
phadenitis. 


The English literature revealed a number of 
cases of interest in this survey. Thus in the 
British Journal of Surgery under the section 
“Tnstructive Mistakes” is the case of a pa- 
tient who at operation showed extensive 
oedema around the pancreas (10). It was re- 
ported as a case of “ gall stones and acute pan- 
creatitis simulating perforated gastric ulcer.” 


Case 12. A female, aged 44 years. 2 days before 
admission, was seized with sudden epigastric pain 
which assumed an intermittent colic-like character 
and radiated especially to the small of the back. 
She vomited repeatedly. Examination revealed a 
generally tender abdomen of “board-like”’ rigidity, 
especially in the epigastrium. Operation disclosed 
pale yellow peritoneal fluid. The omentum and 
mesocolon were oedematous and bile stained and one 
small area of fat necrosis was noted. The head and 
about 1 inch of the body of the pancreas formed a 
hard mass three times the size of the normal gland. 
The gall bladder was distended and contained 
stones. Cholecystectomy was done, the pancreas 
incised and drained, and the abdomen closed. The 
urine obtained after operation contained 200 units 
of diastase, the next day roo units and a little sugar; 
3 weeks later 10 units and no sugar. The recovery 
was uneventful. The case was considered as in ‘‘ the 
pre-hemorrhagic stage of acute pancreatitis.” 


Cope cited a case with marked left shoulder 
pain. 


Case 13. A female, aged 60 years, with previous 
ill defined gastric symptoms complained of sudden 
severe abdominal pain more marked in the left epi- 
gastrium, also a pain in the left shoulder. Pressure 
on the abdomen over the pancreas increased the 
shoulder pain. At operation gall stones and a large 
swollen pancreas, brown effusion, and fat necrosis 
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were found. Cholecystectomy with drainage of pan- 
creas was done, with complete recovery. Shoulder 
pain was not present after operation. 


Starling reported several cases of “recurrent 
subacute necrosis of the pancreas” two of 
which, however, on analysis showed no necro- 
sis and seemed to be really cases of acute in- 
terstitial pancreatitis. 


Case 14. A male, aged 67 years, had attacks in 
1920, 1923, and 1932, diagnosed intestinal obstruc- 
tion, but with transient glycosuria. Present attack, 
3 weeks before admission, was severe with acute 
epigastric pain and transient glycosuria, but which 
gradually improved. A few weeks later he developed 
acute urinary obstruction and died. Autopsy 
showed a thick gall bladder containing stones, gen- 
eralized fat necrosis, a pancreas large and hard, but 
showing normal cellular structure on section. 

CaSsE 15. A male, aged 30 years, had had several 
acute attacks for the past several years of epigastric 
pain radiating to the back lasting a few to 48 hours 
with complete freedom between attacks. Present 
attack was severe, the patient appeared “toxic’’; 
white blood cells, 18,000; and abdomen tremen- 
dously distended. Operation 2 days after onset of 
the attack showed a distended gall bladder, no fat 
necrosis, pancreas greatly enlarged and hard. The 
abdomen was drained, but death occurred the same 
night. There was no autopsy. 


Love, reviewing 51 cases of acute pancreati- 
tis treated at the London Hospital during 


1911 to 1924, made no special mention of the 
type of lesion found, but described 1 case in 
which a swollen and oedematous pancreas was 
found at operation. 


CasE 16. A male, aged 53 years, had two severe 
attacks of abdominal pain, 24 and 17 years ago, 
which abated spontaneously. The first one had been 
diagnosed acute alcoholic gastritis. The present or 
third seizure was so severe that the patient became 
unconscious. On admission he was in shock, cy- 
anotic. Operation revealed general fat necrosis, a 
swollen and oedematous pancreas and a distended 
gall bladder. Cholecystotomy was performed. No 
stones were present. Recovery followed. Six months 
later he was seized with a fourth attack, was admit- 
ted moribund, and died shortly afterward. 


Quick, in a review of 49 cases of acute pan- 
creatitis in Australia and New Zealand, stated 
that 9 of them (18.4 per cent) showed only an 
cedema of the pancreas manifest as a “‘glassy 
swelling of the subperitoneal tissues over the 
pancreas and its immediate neighborhood.” 
He noted also that the “oedema may be dis- 
tinctly bile stained” and that “minor evi- 
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dences of fat necrosis are not uncommonly 
found.” Quick discussed its differentiation 
from the ordinary hemorrhagic type of pan 
creatitis and claimed it had been possible in 
his cases and that its recognition as a definite 
clinical entity was of some importance 
Against its being merely an early stage of 
acute necrosis was the fact that there was no 
essential difference in the duration of the dis- 
ease, in a few cases cited, between those with 
cedema and those with actual necrosis. 

The French literature on acute diseases of 
the pancreas was summarized in 1926 in the 
monograph by Brocq, who discussed “acute 
cedematous pancreatitis” in a separate chap- 
ter but considered it as a relatively rare form 
of pancreatitis. He was able to collect but 9 
cases, 4 of them by Zoepffel (mentioned above) 
and 2 which he reported for the first time. The 
instance described above by Mercadé was not 
included. It is of considerable interest, how- 
ever, that since Brocq’s monograph, more 
than 15 additional cases have been described 
in French journals, 6 of them presented by 
Brocq himself at a meeting of the French Na- 
tional Society of Surgery in 1932. Of these 6 
cases, all of which were operated on by vari 
ous surgeons, 2 were described elsewhere by 
Gautier and will be mentioned later on. (i 
the 4 remaining, 1 has not been considered 
since the pancreas was not actually examined. 
The 3 remaining cases may be summarized as 
follows: 


Case 17. A patient of M. Brugeas, Chinese {\ 
male, aged 18 years, with no previous illness wis 
suddenly seized with epigastric pain one-half hour 
after eating and followed by vomiting. It recurred, 
more severely, the following day and she was given 
opium. When seen she had pulse of 80, temperatur 
36.5 degrees C., she was prostrated, the abdomen 
was generally tender, the epigastrium tense and con 
tracted. A diagnosis of perforated ulcer was mace, 
but the patient refused operation. The next day the 
pain had disappeared. Several days later an X-ra) 
series of the gastro-intestinal tract showed a pv 
sistent notch in the lesser curvature. One week laicr 
there was a recurrence of severe pain. Operation 
the same afternoon showed a little serous peritoncal 
fluid, but nothing abnormal in the stomach, pylorus, 
or duodenum. The gall bladder was distended wit! 
bile; no calculi were felt in the cystic or comm: 
duct. When the pancreas was exposed, some clear 
fluid and fibrin escaped, the peritoneum over 1) 
gland was turgid and infiltrated with a gelatinous 
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odema. No hemorrhage or fat necrosis was seen. 
The pancreas was drained and the appendix re- 
moved; death occurred the following day. 

Case 18. A patient of M. Vergoz, male Arab, 

aged 40 years, with negative past history was sud- 
denly taken with lancinating epigastric pain. On 
examination his abdomen was found to be soft ex- 
cept for tenderness and rigidity over the umbilicus. 
Diagnosis was made of perforated ulcer or acute pan- 
creatitis. Operation, performed 8 hours after onset 
of attack, showed a pancreas which was hard, but 
surrounded by a yellowish cedema which extended 
into the mesocolon and small omentum. The cedema 
took the form of blisters over the surface of the pan- 
creas. Drainage of the lesser sac was performed. The 
gall bladder was adherent to the right colic flexure, 
but the walls were soft and contained no stones. 
The common duct felt normal. Recovery was com- 
plicated by attacks of acute prostration treated 
effectively with insulin, but was eventually com- 
plete. 
CasE 19. A patient of V. Batureann and G. Chi- 
pail de Jassy of Rumania, a male, aged 37 years, had 
had gastric symptoms for 4 years, with no relation to 
meals, was suddenly seized, one-half hour after 
drinking coffee, with violent epigastric pain, radiat- 
ing to the back, and followed by a sense of impend- 
ing death. On examination the patient appeared 
in extremis; temperature was 36.6 degrees C.; pulse, 
irregular, about 100 per minute; there was general- 
ized abdominal tenderness and epigastric rigidity. 
The urine showed a trace of sugar. Diagnosis: per- 
forated ulcer or acute pancreatitis. Five hours after 
onset, operation was done and revealed a slight 
amount of serosanguineous peritoneal fluid and a 
distended gall bladder in which, after emptying, a 
few small calculi could be felt. The gastrohepatic 
omentum and the liver hilus were the site of a green- 
ish eedema which extended to the duodenum. The 
pancreas, too, was covered with a marked greenish 
cedema, especially at the head. There were some 
subperitoneal hemorrhages. Capsule was opened 
and drained and the gall bladder removed. Recovery 
was uneventful. 


Leveuf discussed the question of the cedem- 
atous pancreas at some length and pre- 
sented 2 cases of his own. Since 1 of them 
showed definite necrosis at autopsy it has not 
been included in this survey. The other case 
is summarized as follows: 


CASE 20. A male, aged 28 years, had had vague 
abdominal pains for 2 months, but the day before 
admission he was suddenly seized by an intense pain 
in the epigastrium which gave the sensation of a 
band. He vomited. Examination showed pain on 
pressure under the right costal margin with radia- 
tion to both lumbar regions. Under a diagnosis of 
perforated duodenal ulcer he was operated on 4 
hours after the onset of the pain. The peritoneum 
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was clear, the mesentery, especially the mesocolon, 
was oedematous as was the pancreas which was of a 
grey greenish color and gave the impression of nec- 
rosis. No hemorrhage was seen and no lesion of 
biliary tract was apparent to palpation. The pan- 
creas was drained with an uneventful recovery. 


During the past few years many other cases 
have been described in the French literature 
either as cases of acute pancreatitis or specifi- 
cally as oedematous pancreatitis. The follow- 
ing 13 instances represent such isolated re- 
ports. (The temperatures, when recorded in 


these cases, are in degrees, Centigrade.) 


CASE 21. Reported by Gouverneur. A male, 
aged 34 years, 24 hours before admission had severe 
abdominal pain and vomiting. Examination re- 
vealed temperature, 37.5 degrees; pulse, 90; abdo- 
men, not distended, but tender and rigid, especially 
in the mid- and left epigastrium. Diagnosis of in- 
testinal obstruction was made. Operation, per- 
formed 36 hours after the onset of the attack, 
showed abundant serosanguineous fluid in the abdo- 
men; stomach and gall bladder appeared and felt 
normal; tiny areas of fat necrosis in mesocolon; and 
the pancreas a little large, oedematous, and hard. A 
drain was placed into the lesser cavity through the 
gastrohepatic ligament and the abdomen was closed. 
For 3 days the course was good, but in the night of 
the fourth day he developed profound intoxication 
with vomiting, dyspnoea, cyanosis, and died. 

CASE 22. Reported by Moulonguet. A male, 
aged 29 years, previously entirely well had a sudden 
severe abdominal pain 5 weeks before entrance and 
was taken to the Hépital Saint Louis where his tem- 
perature ranged around 4o degrees. After several 
days observation he was discharged, but was then 
observed for several weeks at the Hépital Andral 
where he had an oscillating fever, 37 to 39 degrees, 
and some abdominal pain and distention and a 
tumefaction was felt in the epigastrium. An abscess 
of the liver was suspected. At operation, 6 weeks 
after onset, the peritoneum was found to be clear; 
the liver normal; the gall bladder soft and not dis- 
tended; no stones were felt; the pancreas was en- 
larged and of a rich rose color, smooth and cedem- 
atous. Repeated needle punctures were carefully 
done, but no pus could be found. The abdomen was 
closed around a drain through the lesser omentum. 
The temperature fell the next day, rose again in a 
week and remained normal after 1 month. Persist- 
ent abdominal distention was a feature of his course 
even on discharge 2 months later. Diarrhoea was 
present for several days. Follow-up after discharge 
was unsuccessful. 

CASE 23. Reported by Tuffier. A male, aged 48 
years, had had several attacks of biliary colic in the 
past few years. Between attacks he had mild dys- 
pepsia for a time, but later felt quite well. The night 
before admission he was awakened with a severe pain 
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similar to a biliary colic in the right hypochondrium, 
but which took the form of an epigastric band. Mor- 
phia scarcely affected the intensity of the pain. 
There was tenderness in the epigastrium. The pulse 
was almost uncountable. Operation was- delayed 
because the patient was considered moribund. 
Fluids, adrenalin, and caffein were givenand on the 
second day he was operated on. Clear fluid escaped 
from in front of the pancreas which was enlarged, 
cedematous, and tinged a light violet cast. The gall 
bladder was not distended, but in the neck a little 
gravel was felt. The abdomen was closed with 
drainage. Recovery was rapid and the patient was 
discharged in 2 weeks. Two weeks after this he re- 
entered and the gall bladder containing many stones 
was removed. The pancreas this time presented 
three indurated areas and the head of the gland was 
harder than normal. 

CASE 24. Reported by Barthélemy. A woman, 
aged 42 years, suffered in the past from attacks of 
“hepatic colic,” but the night before admission to 
the hospital, after a full meal, she was suddenly 
seized with severe general abdominal pain for which 
a physician injected morphia. The next day the pain 
was worse and she vomited. The pain became ago- 
nizing and located around the umbilicus. The ab- 
dominal distention made examination for local ten- 
derness impossible. At operation, performed at once, 
no perforation of the intestines was made out, the 
gall bladder on exploration revealed no stones, the 
pancreas was swollen, congested and bluish, without 
focal lesion. The abdomen was closed with a small 
drain to the peritoneum. Recovery was uneventful. 
The patient remained well (2 years). 

CASE 25. Reported by Desplas and Ebrard. A 
young woman, age not stated, 18 months after the 
birth of her first child, began having attacks of pain 
similar to the present one which occurred every 2 or 
3 months, but had been gradually becoming more 
frequent. The pain was excruciating and radiated 
to the chest and right shoulder and was followed by 
vomiting. One attack lasted 4 days and was followed 
by jaundice. The present attack was severe, in the 
epigastrium, but radiated to the back and associated 
with immediate prostration and vomiting. On ad- 
mission a few hours later pulse and temperature were 
normal, abdomen was slightly distended, no muscle 
spasm, but excessive tenderness above the umbilicus 
and over the gall-bladder area. Operation 12 hours 
after onset of attack revealed a large gall bladder, 
adherent, full of stones, duodenum adherent under 
the liver, the pancreas large and infiltrated with 
cedema which extended into the retroperitoneal tis- 
sue and involved the mesocolon and surrounding 
area. It looked as if fluid had been injected, such as 
novocain in operations under local anesthesia. 
There seemed to be some foci of destruction, how- 
ever, but there was no fat necrosis and only a small 
amount of serosanguineous fluid. The pancreas was 
ncised and drained. Recovery was uneventful. One 
nonth later a cholecystectomy was done and there 
was merely a slight induration at head of pancreas. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


CASE 26. Reported by Brinn. A female, aged 6; 
years, in the past had been troubled with abdomina| 
pain which her physician had called “ biliary colic 
The present attack began 5 days before admission 
with extreme epigastric pain accompanied by vomit 
ing and followed by marked prostration. The fami! 
physician had diagnosed intestinal obstruction. © 
examination the patient appeared very ill; puls 
130; temperature, 37.8 degrees; the abdomen, di 
fusely distended and somewhat tender with no |. 
calizing signs. Operation at once revealed ros 
colored fluid in the peritoneum, dilated bowel, ani 
in the omentum areas of white fat necrosis, oedem. 
of the pancreas which was of a wine red color. ‘I’ 
liver appeared sclerotic, the gall bladder greyish, a: 
no stones were made out. The peritoneum over t|\ 
pancreas was split and drained, a cecostomy \ 
done, and the wound was closed. Recovery was | 
eventful and patient was able to take up her former 
occupation as a maid. 

CASE 27. Reported by Gautier. A female, age: 
48 years, who had had vague digestive symptoms !n 
the past, was suddenly taken with severe al 
dominal pain radiating to the right shoulder but 
which disappeared in a few hours. The next da) 
much more severe attack occurred followed by pro 
found prostration. On examination a transve1 
tumefaction was felt deeply in the epigastrium whi: 
on pressure, elicited deep groans from the moribuni| 
patient; the rest of the abdomen was negative | 
palpation. Operation, 16 hours after the onset of 1! 
attack, showed cedema of the omentum, a pale pi! 
creas, the peritoneum covering it turgid with ocden 
It was incised and the pancreas drained. The biliar: 
tract revealed nothing abnormal. Immediate reco 
ery was good, but on the third day the patient di 
suddenly. 

CAsE 28. Also reported by Gautier. A fema! 
aged 38 years, who several years in the past ha: 
paratyphoid fever, 1 year ago had an attack « 
severe indigestion followed by jaundice, with con 
plete recovery. Suddenly one night she was awa! 
ened with sudden violent abdominal pain which sow 
became critical. On examination, a zone of marke 
muscle spasm about the size of the palm of on 
hand yas made out to the left and a little above t! 
umbilicus. Operation 9 hours after onset reveal 
no peritoneal fluid, nothing abnormal about | 
stomach, duodenum, liver, gall bladder, and sple: 
The pancreas was pale and oedematous. The per! 
toneum covering the gland was incised and drain: 
drainage consisted of serosanguineous fluid whi: 
after a few days, seemed to irritate the wound mi! 
gin. It ceased in a week, however, and the pati 
left the hospital on the twentieth day and had 
further symptoms (6 months later). 

CasE 29. Reported by Okinczyc. A female, ag 
42 years, well except for a heavy feeling in the cj 
gastrium for the past 8 days, on the morning of : 
mission, one-half hour after breakfast, was sudden! 
seized with violent pain in the epigastrium whi: 


continued in the form of cramps, radiated to t!y 


| 
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k, and was followed in an hour by vomiting. On 
mination she showed a transverse resistance in 
epigastrium and cutaneous hypersthesia; pulse, 
temperature, 36.8 degrees. A diagnosis of per- 

ated ulcer was made and operation performed 4 

irs after onset of attack. Free blood was encoun- 

ed when the abdomen was opened, the liver and 

‘en were normal, the gall bladder was tensely 

‘d with bile, no stone was felt in the cystic duct 

n the common duct. The pancreas was enlarged, 

itish, oedematous so as to be translucent. Its 

ssule was torn and some blood escaped and a drain 

: packed into the wound. No trace of fat necro- 

was noted. The gall bladder was drained through 
a cparate stab wound. There were no stones in the 
lumen. Recovery was uneventful and patient has 
reinained well. 

CASE 30. Described by Guimbellot. A male, 
aged 23 years, had mild attacks of vague abdominal 
pain for 12 days, but had otherwise been perfectly 
well until the present attack of severe epigastric 
pain which began 3 hours after dinner the previous 
day and continued until he was admitted to the 
hospital. Examination revealed a rigid abdomen, 
normal pulse and temperature. Diagnosis of per- 
forated ulcer was made and operation, performed 12 
hours after onset of attack, showed yellowish peri- 
toneal fluid, negative stomach and duodenum, a 
marked oedema of the lesser omentum and part of 
the gastrocolic omentum, and no ulcer on the poste- 
rior surface of the stomach. The pancreas, however, 
was the site of a tremendous yellowish oedema. The 
prepancreatic peritoneum was opened and the pan- 
creas itself seemed harder than normal. The gall 
bladder, though normal looking, was distended with 
bile. Palpation revealed no stone in the biliary 
tract. Drainage of the pancreas was done. On 
awakening from the anesthetic the patient stated 
his abdominal pain was entirely gone. Recovery 
was uneventful. 

CASE 31. Reported by Razemon and Lambret. 
\ male, aged 31 years, had suffered from time to 
time during 1 year, with cramps in his abdomen after 
eating. The evening before admission, however, he 
was suddenly seized, 3 hours after eating, with vio- 
lent epigastric pain, which radiated to his back and 
was followed by continued vomiting. On examina- 
tion, it was found that the patient was obviously in 
extreme pain; the pulse was 100; temperature, 38.8 
degrees; abdomen slightly distended with marked 
tenderness over epigastrium and right hypochon- 
drium associated with muscle spasm. A diagnosis 
of perforated ulcer was made and operation, per- 
formed 7 hours after onset of attack, disclosed some 
serous fluid in the peritoneum, cedema of the duo- 
denal mesentery, especially of the second portion, 
but no ulcer, and cedema of the mesocolon which 
contained extravasated blood over a small area. The 
pancreas was much enlarged and oedematous. No 
fat necrosis was seen. The gall bladder was not 
tense, felt normal and without stones. The pancreas 
was drained and the wound closed. After the first 


INTERSTITIAL 


PANCREATITIS 299 


36 hours the postoperative course was uneventful. 
When seen a month later he complained only of a 
feeling of weight in the epigastrium after meals. 
X-ray examination showed evidence of an ulcer of 
the lesser curvature. 

CASE 32. Reported by Chifolian. A male, aged 
40 years, previously entirely well, was suddenly 
stricken one morning with acute epigastric pain 
which later became so severe as to provoke respira 
tory distress. On examination, it was found that the 
patient had a pulse of 100 and temperature of 37.5 
degrees, generalized abdominal rigidity and hyper 
wsthesia most marked at the pit of the epigastrium 
and the right hypochondrium. Diagnosis: perforated 
ulcer. At operation, 24 hours after onset of attack, 
no ulcer was found. A greenish colored cedema had 
infiltrated the lesser omentum and the transverse 
mesocolon, but was especially marked in the head of 
the pancreas whose lobules appeared as a mass of 
gelatin and was continuous with the concavity of the 
duodenum. The rest of the pancreas was swollen 
and on palpation was harder than normal. The gall 
bladder was attached to the duodenum and its wall 
was inflamed at this point. No stones were felt by 
palpation of the cystic duct and common duct. The 
pancreas was drained and the wound was closed. 
Recovery was uneventful. Before discharge X-ray 
of the stomach after barium meal showed nothing of 
importance; cholecystogram after ingestion of ‘‘tet 
raiodo”’ was ‘‘negative.”’ 

CASE 33. Reported by Ferey. A female, aged 71 
years, with negative past history was suddenly 
awakened with severe epigastric pain radiating to 
both sides of the chest. On examination patient was 
found to be in extreme pain, epigastrium tense and 
tender in contrast to the softness below the umbi- 
licus. Diagnosis of perforated ulcer or gall bladder 
was made. Operation was performed 21 hours after 
onset of attack and showed evidence of fat necrosis, 
the lesser omentum thick and infiltrated with a 
greenish oedema, and the head of the pancreas tre 
mendously enlarged, red, turgid, and oedematous. 
Its surface was drained without incision. The gall 
bladder was tense, as if ready to burst; it was opened 
and drained, but no stones were present. None was 
felt in the common duct. Recovery was rapid and 
uneventful. 

CHRONIC PANCREATITIS 

Since many authors have claimed that 
chronic pancreatitis is caused by repeated 
attacks of acute subsiding pancreatitis, men- 
tion should be made of several cases described 
by Mayo-Robson and Moynihan. ‘Though 
operated on for relief of chronic jaundice a 
swollen pancreas causing pressure on the lower 
end of the common duct was found in all of 
these patients. At operation the gall bladder 

yas drained, following which the jaundice dis- 
appeared, the fistula finally closed, and pa- 
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tients remained well long enough to exclude 
the diagnosis of carcinoma, although biopsy 
was not done in any. Of particular interest is 
the history in all of them of repeated attacks 
of epigastric pain which, although called bili- 
ary colic, may actually have been attacks of 
acute interstitial pancreatitis. The anatomical 
findings were not conclusive, for even though 
no stones were found they may have been 
present and passed before operation. 


Thus in one case there were no stones found in the 
gall bladder or common duct, though the viscus was 
obviously the site of chronic inflammation. In 
another case the painful attacks were described in 
the “pit of the stomach ending in vomiting.” Here, 
too, no stones were found in the biliary tract, though 
the gall bladder was adherent and slightly distended. 
In the next case the patient had attacks ‘‘ resembling 
those of gall stones.’’ This patient did have many 
stones in the gall bladder and common duct, but the 
large nodular head of the pancreas was “partly ob- 
structing the common duct.’ In another case the 
patient had had ‘‘recurring attacks of cramp in the 
stomach.”’ At operation a healthy normal gall blad- 
der was found and a hard irregular mass in the head 
of the pancreas. Nothing was done except relief of 
extensive adhesions binding the pylorus to the liver. 
Recovery, nevertheless, was uneventful and the pa- 
tient became entirely free of symptoms. In still 
another case the patient had ‘“‘attacks of spasm in 
the upper abdominal region for 12 years,” and at 
examination had a point of tenderness in the midline 
one and one-half inches above the umbilicus. At 
operation a thickened gall bladder was seen, but it 
contained no stones nor did the common duct. The 
lower end of the choledochus ‘‘ was surrounded and 
overlaid by a well marked swelling of the pancreas 
which was harder than usual.’’ Cholecystotomy was 
performed, recovery was uneventful, and the patient 
remained well (3 years). In another case the patient 
had numerous seizures of what appeared to be biliary 
colic. At operation, though the gall bladder was con- 
tracted and surrounded by numerous adhesions, ex- 
ploration revealed no stones. The head of the pan- 
creas was enlarged and very firm. A similar case re- 
ported by C. L. Gibson! was cited where a biopsy of 
the pancreas was done and showed “‘interstitial pan- 
creatitis.”” One can find other reports of chronic 
pancreatitis where there has been a history of at- 
tacks of severe epigastric pains in which a swollen, 
hard pancreas is found at operation. Thus, Jennings 
reported a case of chronic pancreatitis which is prob- 
ably one whereby repeated attacks of acute oedema 
occurred. The patient, a 38 year old male, had an 
attack of mid-epigastric pain radiating to back and 
lower ribs lasting several hours; another attack 1 
year ago, and then repeated periods of indigestion 
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and occasional slight jaundice. Four days before «| 
mission he had nausea and vomiting with sharp ei 
gastric pain and backache. He showed on exami, 
tion a slight jaundice, epigastric tenderness, anv a 
moderate right sided rigidity. At operation the : all 
bladder was found to be thickened, but contained no 
stones nor did the common duct which was dilat :d, 
The pancreas was stony hard. Cholecystectomy ° as 
done and the common duct drained (for 100 dis 
with recovery. 


Usually these attacks are assumed to be o/ 
gall-stone origin and doubtless many of th m 
are thus to be explained. On the other h: id 
the gall bladder is in many cases free of o} \- 
ous disease excluding it as the probable ca ‘se 
of the seizures. It might be of some valu: to 
analyze further histories of such cases or 
there are a great many on record. They ire 
mentioned in this paper merely to sug; st 
that acute subsiding pancreatitis may be he 
explanation of the previous attacks in c: ses 
operated on for biliary disease in which a h rd 
pancreas is often noted as a subsidiary find! ig. 

PRESENTATION OF AUTHOR’S CASES 

Protocols of the 4 cases seen in this clinic 
are really self explanatory. In 3 of them ni- 
croscopic section of the pancreas was possi!)le, 
one at autopsy and two through biopsy at 
operation. The section of one of these, 
though from the surface of the pancreas, \n- 
fortunately, did not show pancreatic acini, 
but only areas of fat necrosis surround :d, 
however, by acute inflammation. In th 2 
others definite infiltration with polymorp io- 
nuclear cells can be seen, yet no necrosis \vas 
present, the normal acinar structure rem: n- 
ing intact (Figs. 1, 2, and 3). 

In one of the patients (Case 34) the diag \0- 
sis rested largely on the marked increase in he 
blood amylase at the height of an attack. — he 
value of 50 units was ten times the nor ial 
level and had been found before only in ¢ ses 
of pancreatic cyst and acute pancreatic ne ‘o- 
sis (14). It returned to normal after the it- 
tack and remained so. Since the opera on 
was performed 2 months after the last at’ ck 
(for the removal of a gall bladder contai: ng 
gall stones) we did not expect to find any 1a 
tomical changes in the pancreas and, ind °d. 
the gland felt and looked normal. A bi: sy 
was, therefore, not done. 
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‘SE 34. V.H., a 21 year old housewife had, be- 
‘ing 17 months before her first visit, several at- 

-s of severe pain in the right upper quadrant 
ating to the back, associated with vomiting and 
severe enough to require morphia. Her doctor 

her he found sugar in her urine on one occasion. 
attacks would usually subside in a few hours. 
became pregnant and was well until the seventh 

ith when several attacks occurred only to sub- 
Following the birth of a healthy baby the at- 

s became more frequent and severe, and were 
cially apt to come after a heavy meal so that, to 
avid them, she starved and lost 30 pounds. Jaundice 
wa never observed. A gastro-intestinal X-ray series 
negative; oral cholecystogram showed a nor- 

ma ly visualized gall bladder. She was treated con- 
ser atively for 5 months, but attacks still continued 
an) now usually were accompanied by loose bowel 
movements. The possibility that these attacks were 
duc to pancreatitis occurred to Dr. Duden who re- 
ferred the patient to the present author. A blood 
amylase was taken several days after an attack and 
showed a definite, though slight, elevation (10 units, 
normal, 5). She was urged to come in the hospital 
for observation during an acute attack which she did 
(September 11, 1932). There was epigastric tender- 
ness at this time and not much else. Blood taken, 
however, showed a very high amylase content (50 
units). The attack was mild and she was not kept in 
the hospital. A few days later following an intrave- 
nous cholecystographic examination the gall bladder 
was clearly visualized again, but it now showed mul- 
tiple negative shadows, unmistakably due to stones. 


She had no further attacks, and at operation on 
October 16, 1932, her appendix and a gall bladder 


containing many stones were removed. The pan- 
creas by inspection and palpation seemed normal. 
Recovery was uneventful. Blood amylase normal. 

CasE 35. A. M. M., a 54 year old housewife had 
had for to years attacks of severe sudden pain in pit 
of stomach, radiating only to the back, lasting usu- 
ally about 4 hours, often following meals and accom- 
panied by nausea and vomiting. Intervals between 
attacks varied from several days to several weeks. 
No jaundice was noticed. On examination (1926) 
she had slight tenderness in both upper quadrants, 
greatest on the left. Cholecystogram showed non- 
visualization. Other examinations were negative. 
Operation, several days following last attack, showed 
a thickened gall bladder containing one large stone, 
a common duct which was also thickened, a little 
dilated but in which no stones were felt, areas of fat 
necrosis in the omentum, and a thickened pancreas 
in whose capsule were many white deposits of fat 
necrosis. Biopsy of these areas on section showed 
merely foci of fat necrosis surrounded by acute cellu- 
lar infiltration (Fig. 1). Cholecystectomy was fol- 
lowed by an uneventful recovery. For 2 years after 
operation she had a number of the old attacks de- 
scribed as ‘‘ gall-stone colic’ often requiring morphia. 
l'hese grew less severe and she has had none in the 
past 3 vears (1932). 
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Fig. 1. Case 35. Low power photomicrograph showing 
fat necrosis, F.N., surrounded by an acute inflammatory 
infiltration. Patient had an acute attack several days 
before operation. Biopsy taken from capsule of pancreas. 


Case 36. L. H. W., a 48 year old female, had been 
troubled with severe attacks of pain in the upper 
right quadrant for 16 years, radiating to the right 
side and right scapula. She was jaundiced during 
one attack 5 years ago. The present attack started 
5 days before admission and has required morphia 
since onset. Examination showed tenderness over 
the right upper quadrant. White blood cell count, 
11,800, normal pulse and temperature. Operation 3 
days after admission revealed a thickened gall blad- 
der containing several small stones. The pancreas 
was exceedingly hard and firm; a piece was removed 
for biopsy. Cholecystectomy was done, common 
duct explored, found patent, and drained. Recovery 
was uneventful. Microscopic study of gall bladder 
showed only chronic inflammation; the pancreas, 
however, besides diffuse fibrosis, showed marked 
acute inflammation as shown by infiltration of poly- 
morphonuclear leucocytes and also small round and 
plasma cells (Fig. 2). Attempts to determine the 
further history of this case were unsuccessful. 

CasE 37. L. E., a 25 year old negro, previously 
well, was admitted to the St. Louis City Hospital 
complaining of cramp-like pains in the stomach of 
2 days’ duration, vomiting, and no bowel movement 
for 3 days. On examination he was found to have 
general abdominal distention with tenderness and 
muscle spasm over the umbilicus and mid-epigas- 
trium; white blood cells, 18,000; pulse, 96; tempera 
ture, 98 degrees F. Plain X-ray plate of the abdo- 
men showed some dilated bowel suggestive of intes- 
tinal obstruction. Repeated enemata were ineffec- 
tual. Diagnosis of intestinal obstruction was made 
and operation started under spinal anesthesia. A 
beef broth fluid was present in the peritoneal cavity. 
Collapse occurred and the patient died on the table. 
Exploration revealed no obstruction, a normal gall 
bladder, but a tremendously enlarged, beefy red 
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pancreas with fat necrosis in its capsule. It was re- 
moved for study. It cut hard, but no areas of hem- 
orrhage or softening were made out. Several blocks 
were cut for microscopic examination and showed, 
too, no evidence of cellular necrosis, but merely 
acute inflammation as shown by marked infiltration 
with leucocytes and fluid (Fig. 3). 


DEDUCTIONS 

The clinical reports herein presented offer 
sufficient evidence, it is believed, to justify the 
conclusion that we are dealing with a type of 
acute pancreatitis with oedema, swelling, or 
induration which is distinct from the usual 
cases of acute pancreatitis in showing no 
evidence of gland necrosis, haemorrhage, or 
suppuration. Although the anatomical data 
depended in large part on palpation and in- 
spection at operation, microscopic examination 
of the pancreas in 6 cases (3 of them our own) 
have yielded objective evidence that we are 
dealing with an acute inflammatory lesion of 
the interstitial tissue of the pancreas in which 
hemorrhage or necrosis play no part. That 
these cases represent a definite pathological 
entity and are not merely an early stage in 
the development of frank pancreatic necrosis 
seems apparent from considerations mentioned 
below in the discussion of its pathogenesis. 

It is believed, moreover, that these cases 
represent a clinical as well as a pathological 
entity. For purposes of such an analysis the 
important clinical features of the collected 
cases are hereby discussed. A brief summary 
of some of this data is also presented in the 
accompanying Table. 


ANALYSIS OF IMPORTANT CLINICAL FEATURES 


History of previous attacks was present in 24 
of the 38 cases for periods varying from a few 
weeks to a number of years. Many of the pa- 
tients had complete relief of symptoms be- 
tween attacks which often were only of a few 


hours’ duration. It is difficult to evaluate the 
nature of these attacks since most of them 
were merely described as “biliary” or “he- 
patic colic.”” In Archibald’s case the evidence 
is clear, though, that they were definitely of 
pancreatic origin and not biliary at all. More- 
over, McWhorter points out very significantly 
in regard to the history of previous attacks in 
his cases that 21 showed no lesion of the gall 
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bladder, 17 at operation and 4 at autopsy, an | 
that unless a previous lesion of the gall bla 
der can heal without leaving a trace the pre 
ous attacks must have been due, not to bilia: y 
colic, but to mild attacks of pancreatitis. ‘! 5 
illustrate the possibility of error in acceptii 
a history of “biliary colic” as actually bei 
of biliary origin is the case reported by Am - 
don who operated on a patient and fow 
after a thorough search, complete absence 

a gall bladder. The head and body of the pi 
creas were irregular and indurated. Yet 1 
patient had complained of dyspepsia and 
tacks of upper abdominal pain located bene: 
the right rib margin and right scapula. Th 
symptoms of pain must have been refer) 
from the head of the pancreas. A case simi 
to this in every detail was operated on 
Barnes Hospital several years ago. 

Clinical signs and symptoms. Pain was 
predominant and universal symptom. Its 
verity was so great that prostration was pt 
ent in many cases, but in only a few wa 
accompanied by the signs of shock so oft 
seen in the development of acute pancrea'i 
necrosis. In nearly half of the cases (13 of 3 
in which the interval was mentioned) the 
tack was apparently so severe that operat 
was performed within 24 hours, in 8 of the | 
cases with the diagnosis of perforated ulce 
which may perhaps give us a clew as to | 
nature of the pain. On the other hand, in th: 
operated on for intestinal obstruction (6 cas 
the duration before operation was 24 hour: 
over which suggests that the pain was ini 
mittent and colic-like in character which, 
deed, was specifically mentioned in many 
the protocols. Distention also was often p 
ent in these patients (7 cases). 

The location of the abdominal pain 
tenderness was sometimes general; otherw 
nearly always in the epigastrium (27 ca: 
Radiation was mentioned in only 19g cases, 
was to the back in 13 of them. In 3 case: 
diation was to the right and in 2 cases to 
left side and in 2 the patient complained 
sensation of an epigastric band. In Case: 
13, and 30 disappearance of the pain was n 
immediately after operation in which 
swollen pancreas was incised. In the fi 
definite radiation to the left had been 
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Fig. 2. Case 36. Low power photomicrograph of biopsy 
ol pancreas removed at operation several days after onset 
of acute symptoms showing intact acini and infiltration 
with leucocytes. Inset shows under high power many 
polymorphonuclear leucocytes in the interacinar tissue. 


served; in the third no mention was made of 
radiation. 

Local tenderness, when elicited, was found 
in nearly every case in the mid-epigastrium, 
but in 8 cases was found also on the left side 
and in an equal number over the right upper 
quadrant. In a few cases a definite area of 
transverse tenderness in the epigastrium was 
made out with a suggestion of an associated 
tumefaction. Glycosuria was noted in 6 cases 
of the present series, always during or after 
the attack, usually in small amounts. but in 
Case 11 was present for 12 days following op- 
eration attaining a value of 0.7 per cent. This 
finding indicates, of course, involvement, pos- 
sibly by pressure alone, of the islets from the 
inflammatory changes in the acini. When de- 
tected it immediately attracts attention to the 
pancreas. It may have been present in these 
cases more frequently if searched for re- 
peatedly. 

’nzyme studies were made in 3 cases of the 
present series: in 1 of them the diagnosis was 
based on a marked increase in the amylase of 
the blood. In the 2 other cases the lipase and 
diastase of the urine was studied and in each a 
definite increase noted which returned to nor- 
mal after the disease subsided. Doubtless, de- 
Viations from the normal would have been 
noted in many other cases had they been 
searched for. 
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Fig. 3. Case 37. Low power photomicrograph from 
pancreas section removed 2 days after onset of acute at- 
tack showing extensive leucocytic infiltration between the 
lobules as well as the acini which are everywhere intact. 
Inset shows under high power many polymorphonuclear 
leucocytes between the acini. 


Anatomical findings. In nearly all cases 
more or less definite evidence of cedema was 
found either of the pancreas itself or of the 
peritoneum overlying it. In some it was 
rather extensive, spreading into the mesocolon 
and adjacent duodenum. The parenchyma of 
pancreas, in spite of the oedema, felt on palpa- 
tion sometimes indurated and hard, sometimes 
merely more swollen than normal, sometimes 
both swollen and hard. The cedema in a num- 
ber of instances was described as yellowish or 
greenish, suggesting the presence of bile. 
While these gross findings at operation give 
only suggestive information as to the nature 
of the lesion, microscopic studies in 6 cases 
showed intact cellular structure without any 
evidence of necrosis of the gland. The strik- 
ing finding was the marked infiltration of 
acute (polymorphonuclear) inflammatory cells 
into the interstitial tissue between lobules as 
well as acini, often with evidence of oedema as 
shown by the outpouring of fluid. Two of 
these cases (Nos. 3 and 6) were reported by 
Zoepfiel and were from biopsies at operation. 
Another was from an autopsy specimen (Case 
14) in which the patient died from another 
cause some weeks after the attack. The 3 
remaining instances are from the cases ob- 
served in this clinic and photomicrographs are 
reproduced (Figs. 1, 2, and 3). It is interesting 
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Previous 


attacks Radiation of pain 


Author 


Koerte 
Mercadé 
Zoepfiel 
Z veptiel 
Zoepftiel 
Zoepfiel 
Gross Z 
Archibald Back and shoulders 
Linder Back and shoulders 
Stetten Back and left side 
Stetten Back and right side 
Reference 10 Back 

Cope > J Left shoulder 
Starling ? 
Starling 
Love 
Brocq 
Brocg 
Brocq Back 
Leveuf Epigastric band 
Gouverneur 
Moulonguet ? 
Tufher | Epigastric band 
Barthélemy ? 
Desplas Back and right side 
Brinn ? 
Gautier Right shoulder 
Gautier ? 
Okinezy« 
Guimbellot 
Razemon 
Chifolian 
Ferey Chest 
Elman ? Back 
Elman Back 
Elman 8 I Right shoulder 


Elman 5M 


to note that in one of these (Fig. 2), the acute 
inflammatory changes shown on section were 
a surprising finding, for at operation the gland 
was hard and indurated which suggested car- 
cinoma and was, in fact, the reason a biopsy 
was performed. Since the gall bladder in this 


| Distention 


| Epigastrium and left side 


| Epigastrium 
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TABLE I.—MAIN CLINICAL FINDINGS IN 37 


Interval 
before 
operation 


Fat Glyco 
necrosis | suria 


Abdominal tenderness 
or distention 


Distention ? Yes 
24 hr Yes 
Epigastrium } hr Yes 
Mid- and right epigastrium 24 hr Yes 


Right and left epigastrium } days 


| Epigastrium and right side 12 hr 


Epigastrium and left side 3 days 


10 days 


Epigastrium and left side 2 days 


Epigastrium + days 


| Epigastrium 2 wks 


2 days 


| Left epigastrium 


Epigastrium 


Distention 


| Epigastrium 


| Epigastrium 


Epigastrium 
Right epigastrium 
Mid- and right epigastrium 


Distention 


Epigastrium 


Distention 


| Umbilicus and right side 


Distention 


Epigastrium 
Mid- and left epigastrium 
Epigastrium 
General rigidity 
Mid and right epigastrium 
| Mid- and right epigastrium 
| Epigastrium 
Epigastriam 
| Right and left epigastrium 
Right epigastrium 8 days 


Distention 2 days Yes 


case showed only chronic changes it seems n: 
unlikely that the acute symptoms present fi 
several days before operation were, in fact, di 
to the acute inflammation in the pancreas. 

The biliary tract was mentioned in 35 cas 
and in 16 of them the gall bladder was r 
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ASES OF ACUTE INTERSTITIAL PANCREATITIS 


Pre-operative diagnosis Riliary tract | Treatment Outcome Remark 


itestinal obstruction ? | Laparotomy only Recovery 
itestinal obstruction ? Drainage of pancreas Recovery 
? Gall stones Cholecystectomy, choledochos Recovery | Biopsy of pancreas 
holecystitis Gall stones tomy, and drainage of Recovery 
holecystitis Gall stones pancreas Recovery 
holecystitis Gall stones Recovery | Biopsy of pancreas 
holecystitis Gall stones Drainage GB and P Recovery 
\ppendicitis Normal | Appendectomy Recovery | Increased lipase in urine 
Gall stones Cholecystectomy Recovery 
Thick GB Drainage of P Recovery 
duodenal ulcer Normal Drainage of P Recovery 
Perforated ulcer Gall stones Cholecystectomy and drainage Recovery | Increased diastase in urine 
? Gall stones of P Recovery 
Intestinal obstruction Gall stones None Death Several weeks after attack. Autopsy 
? Distended GB | Simple drainage Death Same night of operation 
\cute pancreatitis Distended GB Cholecystostomy Recovery 
Duodenal ulcer | Distended GB Drainage of P Death In 24 hours 
Perforated ulcer | Adherent GB | Drainage of P Recovery 
Perforated ulcer | Gall stones | Drainage of P | Recovery | Gall bladder also removed 
Perforated ulcer | Normal Drainage of P Recovery 
Intestinal obstruction | Normal Drainage of P Death In 3 days 
Liver abscess Normal Drainage of P | Recovery 
Perforated GB | Gravel in GB Drainage of P Recovery 
Normal Simple drainage | Recovery 
? | Gall stones Drainage of P Recovery 


Intestinal obstruction | Normal Drainage of P Recovery | Cwcostomy also done 


\cute pancreatitis | Normal Drainage of P Death In 3 days 


\cute pancreatitis Normal | Drainage of P Recovery 

Perforated ulcer intended GB Drainage of P and GB | Recovery 

Perforated ulcer | Distended GB | Drainage of P | Recovery | 

Perforated ulcer | Normal | Drainage of P | Recovery | 

Perforated ulcer | Normal | Drainage of P | Recovery 

Perforated ulcer | Distended GB | Drainage of P and GB Recovery 

Cholecystitis Gall aia | Cholecystectomy | Recovery Increased diastase in blood 
Cholecystitis | Gall stones | Cholecystectomy | Recovery | Biopsy of pancreas 
Cholecystitis | Gall stones | Cholecystectomy Recovery | Biopsy of pancreas 
Intestinal obstruction | Normal - | None Death Anesthetic death. Biopsy 


\bbreviations used: GB, gall bladder; P, pancreas. 


ported as diseased, with or without stones. In remaining cases the gall bladder was de- 
6 additional cases the gall bladder was de- scribed as normal. Such a designation is, of 
scribed as distended, but was considered nor- course, open to criticism for a gall bladder 
mal; in 2 of the latter the organ was opened may look or feel normal to the surgeon and 
for drainage, but no stones were found. Inthe yet show definite evidence of disease when 
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examined outside the body, especially when 
sectioned for microscopic examination. ‘The 
point has more than academic interest for it 
concerns the question already described briefly 
above of the origin of the patient’s pain in 
these cases. Does it arise from disease of the 
gall bladder or of the pancreas? The general 
assumption, at least as far as the previous at- 
tacks were concerned, was that they were of 
biliary origin. The presence of a normal gall 
bladder would tend to disprove this idea. 
McWhorter, as already mentioned, in at least 
4 cases coming to autopsy was able to estab- 
lish definitely the normality of the viscus. 
Mention should be made, too, of the immedi- 
ate cessation of pain in 3 cases described in 
which the pancreas was incised at operation, 
suggestion again that the oedematous pancreas 
was actually the source of the pain. The case 
of Amadon in which no gall bladder was found 
is also of additional interest. Further observa- 
tions, however, particularly enzyme studies, 
are needed. Until these are forthcoming, it 
must be emphasized impartially that attacks 
of epigastric pain, such as have been described 
above, should not be assumed without proof 
to be of biliary origin. 

The finding of a distended gall bladder in 6 
cases deserves special mention, for it empha- 
sizes the possibility of swelling at the head of 
the pancreas exerting sufficient pressure on the 
lower end of the common duct to produce such 
a bile stasis. The anatomical contiguity of the 
common duct with the head of the pancreas is 
well known and in a large percentage of cases 
it actually traverses the gland parenchyma on 
its way to the duodenum. The jaundice found 
in many of the cases herein reported may, in 
fact, have been due to such an obstruction 
rather than any actual biliary disease, even 
when the latter was present. 

Fat necrosis deserves special mention since 
it is often assumed to be but a part of the pic- 
ture of necrosis of the pancreas itself. It was 
present in 15 of the 38 cases here reported, 
even though demonstrable necrosis of the pan- 
creas itself was entirely absent, including 
those in which actual microscopic study was 
carried out. There is, moreover, experimental 
evidence to show that fat necrosis may be pro- 
duced without actual necrosis of the pancreas. 
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Thus Opie was able to produce generalized fat 
necrosis in pilocarpinized cats following simpk 
ligation of the pancreatic duct. The presen‘ 
author has seen not infrequently fat necrosi 
in dogs in which the pancreas showed merel\ 
induration and infiltration with leucocytes an: 
fibroblasts following duct borne infection © 
the gland. 

Treatment in the present series consisted i 
laparotomy only in 2 cases; both recovere: 
In the others some form of drain was en 
ployed, in 2 a drain was simply left in th 
peritoneal cavity; 1 of these patients died. | 
the remaining patients the drain was place 
down to the pancreas, in some after slittii 
the capsule, in some after actually incising tl 
gland lengthwise, and in still others apparent! 
without doing anything to the pancrea 
although it was difficult to tell exactly fro) 
the operative description. In 16 cases tl 
gall bladder was either removed or draine 
always with drainage of the pancreas; all « 
these patients recovered. 

Of the 6 fatal cases, 1 died without oper: 
tion from another cause (Case 14), 4 (Cascs 
15, 17, 21, and 27) died within the first 3 days 
after operation, in which drainage of the pai 
creas was the only procedure employed. The 
last patient died on the table, undoubted! 
from the spinal anesthetic (Case 37). 

It would seem from these cases that some 
type of procedure on the biliary tract is indi 
cated. From theoretical considerations, dis 
cussed later, drainage of bile is certainly to be 
advocated either with or without cholecyste: 
tomy. From the practical point of view, th: 
cases here reported fared better when this wa; 
done. In the 4 uncomplicated fatal cases th» 
biliary tract was left intact. It would seem « / 
importance, in cases in which the gall bladd: + 
is definitely diseased, to remove it and provi 
drainage either through the cystic duct or 
separate opening in the common duct follo\ 
ing the procedure recommended by Zoepti 
Certainly this gives opportunity to explo 
the common and hepatic ducts for stones 
obstruction. In cases in which the gall bladd 
does not seem diseased diversion of the b 
can be effected by simple cholecystoston 
That the swollen pancreas may, by presst 
on the lower end of the common duct, actua 
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produce a definite biliary obstruction is appar- 
ent from the 6 cases in which a large distended 
gall bladder was noted. The importance of 
this factor of biliary drainage has been em- 
phasized by many authors, notably Zoepffel, 
Archibald, and Stetten. 

The drainage of the pancreas was per- 
formed in most cases by simply splitting the 
peritoneum overlying it. In many the par- 
enchyma was incised lengthwise. No ill effects 
were noted from this procedure. In 1 case 
irritation of the wound edges occurred for a 
few days, but was slight and rapidly disap- 
peared. Drainage of the pancreas effectively 
relieved pain in 3 cases as noted by the imme- 
diate postoperative disappearance of the se- 
vere pain. 

Pathogenesis. The idea of Zoepffel that an 
acute oedema of the pancreas is merely the 
first step in the development of pancreatic 
necrosis and hence that this finding represents 
only early cases is not borne out by the present 
series of cases, for 12 of them were operated on 
after an interval of 2 days to several weeks and 
showed oedema without evidence of necrosis 
or hemorrhage. The frequency of previous 
attacks which subsided are also against this 
idea. Analysis of a small series of cases by 
Quick shows no difference in duration be- 
tween those revealing oedema and those show- 
ing necrosis of the gland at operation. From 
these considerations it would seem that we 
must be dealing either with a mild type of the 
same disease which causes necrosis or with a 
disease of entirely different etiology. 

Archibald proposed a theory to explain 
acute oedema of the pancreas by assuming 
that closure by spasm of a common sphincter 
of the pancreas and bile ducts allowed bile to 
run into the pancreas provoking oedema. He 
was able to do this in cats and in this species 
showed definite signs of an acute inflamma- 
tory reaction even with sterile bile.’ Such a 
theory depends obviously upon the existence 
of an appropriate anatomical arrangement of 
the pancreatic and common bile ducts to per- 
mit the entrance of bile into the pancreas. 


' Professor R. R. Bensley writes me that some years ago he and Dr. R. 
Meagher performed a great many unpublished experiments on the injec- 
n of bile into the pancreatic duct of rabbits. A transient oedema was 
ured whenever proper restraint in the injection was not used and 
travasation occurred. The oedema subsided, in general, in the course 

' a few days, leaving no permanent damage, or at most a slight fibrosis. 
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Unfortunately. no such observations were 
made in any of the fatal cases herein reported. 
It should be searched for in other subsequent 
cases coming to autopsy. Anatomical studies 
in the human have, of course, been made. The 
most complete data can be found in the paper 
of Mann and Giordano. In a series of 200 au- 
topsies they found that it was anatomically 
impossible for bile to enter the pancreatic 
from the common duct, even by spasm of the 
ampulla of Vater in 80 per cent of the cases. 
In 20 per cent it conceivably could occur. 
Although this offers a considerable chance in 
favor of Archibald’s hypothesis, they showed 
in goats at least that the free flow of bile into 
the pancreas was compatible with life and did 
not produce severe symptoms, and no micro- 
scopic changes in 24 hours. In dogs and cats, 
however, bile injected at a pressure of 1,000 
millimeters of mercury or less produced 
marked cedema. In another species sponta- 
neous cedema of the pancreas has been fre- 
quently observed (35). It is significant, too, 
that in this animal, the mouse, the pancreas 
and bile ducts are so arranged that bile can 
sasily enter the pancreatic duct. 

Evidence of another sort is available to 
show, moreover, that a free communication 
between pancreatic and common ducts in hu- 
mans does actually occur, though obviously 
not very often. One such instance is that of a 
patient who discharged a gall stone through 
the abdominal wall, the fistula later draining 
fluid identified as pancreatic juice. Another 
is the record of a patient with a pancreatic 
cyst in which pancreatic ferments were identi- 
fied, but in whom, after marsupialization, bile 
drained through the opening. Several other 
cases of this sort may be found in a paper by 
Brackertz. In a recent report by H. L. Pop- 
per of Vienna (J. Am. M. Ass. 1933, I. 
2032), similar evidence is described. In 200 
gall bladders removed at operation he found 
increased ferment concentrations which could 
have been due, he claims, only to influx of 
pancreatic juice into the common duct. 

Of perhaps greatest importance, finally, is 
the observation of a greenish or yellowish color 
of the oedematous pancreas specifically noted 
in 7 of the present series (Cases 12, 18, 19, 20, 
30, 32, and 33). The same observation was 
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recorded in another series of cases reported by 
Quick as mentioned above. Such a color cer- 
tainly suggests the presence of bile which 
apparently had entered the pancreas from the 
lower end of the common duct. If this proves 
to be the true pathogenesis its application to 
the treatment is obvious, for diversion of the 
bile is obviously indicated and has indeed 
been recommended by several authors. 

The question of the necessity for immediate 
operation in these cases cannot be answered 
definitely from this study. Certainly many of 
the present cases were operated on at the 
height of the attack because a diagnosis was 
made of another condition demanding imme- 
diate laparotomy; otherwise, the only consid- 
eration favoring an emergency operation is 
the possibility that the inflammation may 
go on and develop into necrosis, suppuration, 
or gangrene of the gland. This is the attitude 
taken by Zoepfiel and others. The evidence 
against it has already been discussed. It is 
hoped that with further study of this type of 
pancreatitis, this aspect of its treatment may 
be more definitely clarified. 


SUMMARY 


1. A series of 37 cases is analyzed in which 


at operation an acute inflammation of the pan- 
creas was found as shown by the presence of 
cedema, swelling, and induration, but without 
any evidence of hemorrhage, suppuration, or 
necrosis of the gland. Microscopic verifica- 
tion of the lesion was obtained in 6 cases. 

2. A similar clinical picture was present in 
these cases as shown by the frequency of a 
history of previous attacks, the acute nature 
of the attacks of pain located to the epigas- 
trium, radiating sometimes to the left and 
frequently to the back, and its tendency to 
subside without any special treatment. 

Evidence is presented in favor of the 
idea of Archibald that reflux of bile from the 
common into the pancreatic duct is the patho- 
genesis in these cases. 

4. Observations are recorded pointing to 
the possibility that symptoms often assumed 
to be biliary colic may actually be of pan- 
creatic origin. 

5. The possibility of making a diagnosis in 
these cases at the height of the attack by 
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studies of the pancreatic ferments is empha- 
sized. 

_6. The presence of glycosuria was noted in 
six cases. : 

7. The incorrect pre-operative diagnoses 
were as follows: intestinal obstruction, 6; per- 
forated ulcer, 9; perforated gall bladder, 2; 
duodenal ulcer, 2; appendicitis, 1. In 6 other 
cases, while a diagnosis of gall-bladder diseas: 
was confirmed, the pancreatic lesion had not 
been suspected. 

8. The most effective surgical procedures 
included, besides drainage of the pancreas it- 
self by incision, treatment of the biliary tract, 
such as bile drainage with or without removal 
of the gall bladder or by cholecystectomy 
alone. There was no mortality in the 14 cases 
in which this was done. 
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THE STRENGTH OF 


WOUNDS SUTURED WITH CATGUT 


AND SILK 


EDWARD L. HOWES!, M.D., New York 


its strength is dependent more on the 

number of sutures that have been em- 
ployed and on the holding power of the tis- 
sues for these sutures than on the thread 
strength of the suture material. During heal- 
ing, the strength of the wound can be divided 
into two distinct periods. In the first, the 
so called “latent period” lasting until the 
fourth or the fifth day, the strength varies 
somewhat from that obtained immediately 
after suturing, yet it is dependent on the 
variations in those factors which determined 
its strength immediately after suturing. Mi- 
croscopically, this period of healing is char- 
acterized by the exudative reaction. In the 
second period, lasting until the wound is 
completely healed, strength increases rapidly 
and is microscopically associated’ with the 
process of fibroplasia. When this second 
period begins and the rate at which it pro- 
gresses depend entirely upon the length of 
the first period. The length of the first period 
in turn depends upon the extent, character, 
and duration of the exudative reaction. With 
infection and necrosis, for example, the first 
period is markedly prolonged, the second 
period develops late and the wound gains 
strength slowly. When, on the other hand, 
the wound heals per primam, the exudative 
reaction is minimal, the first period is short, 
and the wound gains strength early. 


| MMEDIATELY after a wound is sutured, 


In all wounds, sutures are foreign bodies. 
The reaction of the tissues to them, therefore, 
is an exudative reaction, and consequently, 
sutures should affect healing through this 
reaction as well as through their primary me- 
chanical functions. The bulk of the suture 
material used, the method of insertion, and 
the tightness with which it is tied, all in- 
fluence the amount, character, and duration 
of the exudative reaction. We suspect, also, 
that even the chemical and physical nature 
of the suture material influences the amount, 
character, and duration of the exudative 
response. 

Halsted believed that he could detect these 
differences in the external appearance of 
wounds sutured with silk and catgut—that 
with catgut the wounds showed less perfect 
healing than when they were sutured with 
silk. He wrote: ‘Let the surgeon interested 
in making the comparison, when he has oc- 
casion to amputate both breasts for non- 
malignant disease, take a running subcuticu- 
lar stitch on the one side with catgut, and on 
the other with fine silk (No. A or AA) and 
observe the healing wounds from day to day; 
or when operating on two goiters on the same 
day, employ catgut for the platysma suture 
in one case and very fine silk in the other. 
There is not only greater local reaction in the 
cases sewed with catgut but in them the 
wounds will occasionally open at one or more 


1From the Department of Surgety, Columbia University, New York City. 
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points to discharge a few drops of clear or 
cloudy fluid.”’ 

Regardless of the soundness of Halsted’s 
conclusions, it is hardly just to attribute the 
character of healing of operative wounds 
solely to the suture material employed. Oper- 
ations differ greatly in the amount of trauma, 
hemorrhage, and bacterial contamination and 
therefore can hardly be compared. Moreover, 
healing in patients requiring surgery is usually 
complicated by disease, and disease does in- 
fluence the healing of wounds (1). Another 
criticism is that Halsted did not state whether 
he used comparable sizes of catgut and silk, 
or if he employed exactly the same technique, 
i.e., the same sized needles, the same amount 
of suture material tied at exactly the same 
tension, etc. 

From our own experiences, we found 
that when comparable sizes of silk and plain 
catgut were carefully embedded under the 
serosa of the stomach by exactly the same 
technique, the inflammatory reactions along 
the suture tracts were very variable. It was 
only after making numerous examinations at 
daily intervals that we finally concluded 
that there was no appreciable difference 
in the extent of the exudates, but that the ex- 
udate remained for a longer period of time 
around the plain catgut than around the silk. 
The conditions for studying the extent of exuda- 
tion in these experiments moreover were rela- 
tively simple compared to what they would 
be in a wound. 

However, if catgut actually does cause a 
greater or more prolonged inflammatory re- 
action than silk, then it should be possible to 
demonstrate that in experimental wounds the 
first period of healing strength is prolonged 
and that less strength is present in the first 
few days of the second period. Accordingly, 
we have studied the return of strength to 
wounds sutured both with silk and catgut of 
the same and different sizes, using exactly 
the same technique for suturing each wound. 
For comparisons with these strengths, we 
have studied the duration of the exudative 
reactions for each suture material. 

Because we have used a laboratory method, 
we have been able to minimize infection, con- 
trol trauma, to make numerous observations, 
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and to have wounds in healthy animals. As 
the wounds were cut in the wall of the stom 
ach, there was provided not only a tissue 
suited for testing strength but one favorable 
to both silk and catgut. No logical conclu- 
sions could be reached unless the suture ma 
terials were placed in suitable tissues. Cat- 
gut, for example, can be used only in very 
limited amounts in fat for it is absorbed 
slowly from this tissue, and when used in 
amounts more than minimal the inflammatory 
reaction is prolonged and liquefaction takes 
place. Induration in many clinical wounds 
especially in those which discharge a “few 
drops of clear or cloudy fluid,” results from 
using chromic or large amounts of plain cat 
gut in the subcutaneous fat. This all too fre 
quent practice of using catgut improperly in 
the subcutaneous fat is another reason why 
the efficacy of sutures should not be judge! 
from observing clinical wounds. The rat was 
selected for this test because its peritonea! 
cavity is very resistant to infection, yet if 
one does occur, its presence is betrayed by thi 
resulting adhesions. Besides, the rat can be 
raised under laboratory scrutiny, and the 
factors of age and diet can be readily con 
trolled. 

With this method it has also been possible 
to determine whether the absorption of cat 
gut with its corresponding loss of tensile 
strength results in a diminution of the strength: 
of the wound during the time when the 
wound must depend on the suture materia! 
for its strength. In contrast, of course, silk 
retains its thread strength during this crucial! 
period of healing, except for the strength it 
loses in wetting. 


METHOD 


Hooded rats weighing from 180 to 35 


grams were employed. ‘They were divide’! 
into two groups; one for the wounds which 
were sutured with catgut and the other for 
those which were sutured with silk. All of 
the animals were fed on the same adequatc 
stock diet both before and after the wounds 
were made. 

The wounds were made as follows: an in 
cision approximately 1 centimeter in length 
was made in the rumen or cardiac portion 0! 
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the stomach (Fig. 1). We always tried to 
make the incisions about 1 centimeter in 
length, but if they did vary in length the 
test would not be affected, for the method 
compares only the degrees of distention neces- 
sary to rupture the weakest area in the tissue 
regenerating between the severed edges. An 
incision of greater length, therefore, would 
only present a greater length of this tissue 
of the same width and thickness. After the 
incision was made, the inner or squamous cell 
layer of this portion of the stomach could 
usually be distinguished as a separate layer. 
However, it was not sutured as a separate 
layer for in so doing the sutures would have 
to penetrate into the lumen of the stomach. 
Instead, both layers were approximated, the 
serosa being sutured accurately with a con- 
tinuous suture and then slightly inverted with 
a second row of sutures. The abdominal wall 
was closed by means of a continuous suture 
of black silk. 

Two sizes of silk and two sizes of plain and 
chromic catgut were used—O and C silk, 
and catgut, sizes No. ooo00 and No. ooo. 
With these sizes the effect of suturing with 
fine sized silk could be compared with sutur- 
ing with as equally fine sized catgut, the 
effect of the large strand of silk with the 
equally large strand of catgut, and the fine 
with the large sizes in each instance. Table I 
gives the diameters and thread strengths of 
these sutures. Chromic catgut of the same 
sizes was also used to give information re- 
garding the strength of wounds sutured with 
absorbable materials not as quickly absorbed 
as the plain catgut. To determine the im- 
mediate strength of the wounds, five wounds 
repaired with each material were tested 15 
minutes after suturing. Five animals whose 
wounds were sutured with each material were 
then killed each day after the operation from 
the first through the seventh days. The 
peritoneal cavities and the wounds were 
inspected for evidence of infection, and, if 
found, the animals were discarded. The test- 
ing of the wound was done as follows: The 
«esophagus was tied off and the stomach re- 
moved with a small portion of the duodenum 
attached. The cannula of the inflating ap- 
paratus (Fig. 2) was tied into the duodenum 
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— Rumen portion 


‘Incision 


Fig. 1. Site of incision. 
and the stomach moistened with saline during 
the test. 

The inflating apparatus originally described 
has been modified somewhat (4). The com- 
pressed air tank here in the department of 
surgery maintains a definite pressure of air 
automatically (Fig. 2). Controlled by the 
valve A this constant pressure was let into 
a distributing tube to the amount of 10 
pounds per square inch. Controlled by the 
valve B this 10 pounds per square inch was 
then allowed to escape into the stomach. A 
manometer 1 centimeter in diameter, gradu- 
ated in millimeters of mercury, recorded the 
escape of this air by means of a writing point. 
The air was let into the stomach at approxi- 
mately the same rate for each test and this 
was determined by watching the rate of ascent 
of the writing point. During an inflation of 
a stomach there was only a slight fall in the 
pressure in the distributing tube, for while 
air was escaping into a closed system at one 
end it was constantly being replenished at the 
other end. When the wound or stomach rup- 
tured, there was a sharp fall in pressure and a 
sharp drop of the writing point. The actual 
number of millimeters recorded at the height 
of the curve had to be multiplied by two be- 
cause the manometer used was of the open 
type. 

To test the efficiency of this apparatus, the 
mercury manometer was calibrated for the 
number of pounds per square inch of pressure 
delivered at the cannula. This calibration 
was done by attaching an ordinary air pres- 
sure gauge to the cannula. ‘The relationship 
of the reading of the manometer to the pres- 
sure gauge was directly proportional and 
therefore plotted as a straight line. The size 
of the cannula was found to be the most 
important factor in causing a discrepancy to 
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occur between the two readings. Not only 
does the constriction of the cannula cause the 
pressure to back up in the apparatus, but also 
the smaller it is, the longer it takes to fill a 
stomach. For these reasons, we have always 
used as large a cannula as it is possible to use 
and throughout an experiment have always 
used the same sized cannula. If for any 
reason a new cannula was needed, the ma- 
chine was always re-calibrated. Aside from 
this precaution regarding the cannula, no 
other changes in the apparatus influenced the 
correlation between the readings registered by 
the manometer and the actual amount of air 
distending the stomach. The head of air 
pressure in the distributing tube could be set 
at either 8 or 15 pounds, or different amounts 
of mercury in the manometer could be used, 
or the rate at which the air was allowed to 
escape into the gauge could be varied some- 
what, provided the change was not too great. 
The readings of the manometer, therefore, 
represent the true amount of pressure enter- 
ing into the stomach, provided the same 
sized cannula, of large size, is used for each 
test. 

Along with the breaking pressure for each 
test was recorded the weight of the rat and 


NN 


Canula 


Stomach 


Schematic representation of apparatus. 


the location of the rupture given by the test. 
These breaking pressures for 5 wounds sutured 
with each of the different suture materials 
were averaged for each day and plotted as a 
function of time. 

Microscopic sections of two untested wounis 
from each group were made at the daily in 
tervals. Before being cut, the stomachs were 
distended with formalin and allowed to {ix 
for 24 hours. Hmotoxylin-eosin stains and 
Laidlaw silver stains were used. This new 
silver method devised by Dr. George F. Lai 
law in this department is excellent for dem 
onstrating the fine fibrils of new formed 
collagen (7). 

RESULTS 

Regardless of the size of the catgut or silk 
used, the wounds were of approximately the 
same strength immediately after suturing 
(Table II). Thus, all the wounds began to 
heal from approximately the same strength. 
After the first 24 hours, however, all of the 
wounds increased somewhat in strength, a 
phenomenon which we have described before. 
From this time, though, and lasting through- 
out the first period of healing, all the wounds 
steadily lost strength; those sutured with silk 
lost strength until the third day, while those 
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TABLE I 
BLACK SILK 
Diameter 
(millimeter) 


Tensile strength 
(pounds) 
0.18 


0.28 6-6-6-6-6-0 


Tensile strength 
(pounds) 
(tested dry: 
both halves of 
60" strands 
tested) 


Diameter 
(millimeter) 
(tested by 
U.S. Navy 
standard) 
0. 26—o 
0.27—0. 


2e 


Nw 


RRA 
st unnun 


(tested by 
U.S. Navy 
standard) 


(tested dry 
entire 30’ 
length tested) 
fo. 16-0. 16-0. 16 2 
Ig—0.1g—0.18 2! 
10—0.17--0.10 3 
18-—o. 18-—0. 19 2 
17-0. 10-0, 17 3 


sutured with catgut lost strength until the 
fourth day (Fig. 3). Further, some loss of 
strength took place regardless of the size or 
the nature of the suture material employed. 


Even with chromic catgut, there was as much > 


loss of strength as with plain catgut. One 
can only conclude, therefore, that the loss of 
strength was not caused by the loss of tensile 
strength of the suture material alone, but 
rather by the change of all the factors which 
determine the strength of the wound during 
the latent period. On the fourth day, the 
wounds sutured with silk had developed new 
strength and continued to have more strength 
than those sutured with catgut until the 
seventh day. On the seventh day, one of the 
wounds sutured with silk had healed to the 
point where it was stronger than the stomach 
wall, and on subsequent days the number of 
these increased consistently. On the other hand, 
the wounds sutured with catgut demonstrated 
an increase of strength only on the fifth day, 
and until the seventh day had less strength than 
those sutured with silk. Even on the seventh 
day, all of the wounds sutured with catgut 
disrupted at the site of the wound when 
tested, and it was not until the eighth day 
that one of them became stronger than the 
surrounding stomach wall. After this time 
the number of those stronger than the stom- 
ach wall consistently increased. 

The first period of healing strength was, 
therefore, one day shorter in the wounds su- 
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TABLE I1.—STRENGTH OF WOUNDS WITH 
VARIOUS SUTURE MATERIALS 


Silk Catgut 


| , 
(plain) | (chromic ) 
No. oo00 |No. aaa No. 000 


Immediately 


alter suturing | 60.6 73 
ist day 8 y | 
2nd day | | 
3d. day 


jth day 51 


sth day 


oth day 


| 
| 
| 
| 
| 
| 


7th day 





Sth day 























*2 broke elsewhere. 

tAll broke in incision. 

t2 broke elsewhere, 1 alongside 
§One broke elsewhere. 


tured with silk thaa in those sutured with 
catgut, and they possessed greater healing 
strength throughout the earlier phase of the 
second period. Moreover, the wounds sutured 
with silk became stronger than the stomach 
wall in a shorter period of time than did those 
sutured with catgut. 

When we compared the sizes of silk and 
catgut with the strength of the wounds, we 
found that the larger sizes did not give any 
greater strength to the wound than did the 
smaller sizes of the same material either dur 
ing the first period of healing or during the 
second period. Neither were the larger sizes 
more efficacious in preventing the loss of 
strength of the wound during the first period, 
again indicating that it is not the thread 
strength of the suture that determines the 
strength of the sutured wound. Indeed, the 
strength of the wound during both periods 
of healing was found to be attributable to 
the nature of the suture material rather than 
to its size. We cannot, of course, say any- 
thing about the relationship between the 
number of sutures employed and the strength 
of the wound because in these experiments the 
number was constant. It isimportant, however, 
to call attention to the fact that the wounds 
sutured with the tine silk and catgut had as 
much strength both immediately after sutur 
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Fig. 3. Strength of wounds sutured with silk and catgut. 
ing and during healing as did the wounds 
sutured with the larger sizes. 

The microscopic picture of these healing 
wounds was as follows. Histologically, the 
rumen of the rat’s stomach is lined with 
squamous epithelium surmounted by a thin 
keratin layer. It rests almost directly upon a 
well developed muscularis mucosa. Between 
this and the muscularis, however, is a thin 
layer of loose areolar tissue which permits the 
epithelium to adapt itself to the varying 
states of distention or contraction of the or- 
gan. Externally is the serosa. Save for the 
regeneration of the epithelium and the serosa, 
the entire re-establishment of the continuity 
of these wounds during healing was brought 
about by the proliferation of cells of meso- 
thelial origin. Both grossly and microscopic- 
ally, the site of the wound was thicker than 
the rest of the stomach wall. This thickening 
was found to be caused in part by the inver- 
sion of the serosa, in part by the thickening 
of the epithelium at the wound edges, and in 
part by the formation of granulation tissue 
between the epithelium and the serosa. 

In the wounds sutured with silk, exudation 
was found after the fifth day of healing only 


in rare instances. New fibrils of collagen were 
first seen in these wounds about the second 
day (Fig. 4). On the other hand, in the 
wounds sutured with catgut, exudation in 
most instances continued until the sixth or 
seventh day. New fibrils of collagen appeared 
about the third day (Fig. 5). 

To summarize the results, then, there wis 
a definite relationship between the micro 
scopic pictures of healing with the two differ- 
ent suture materials and the strength of the 
wounds. With silk, regardless of its size, the 
exudative reaction was less prolonged, the re 
generative phase began earlier, and strength 
returned earlier. With catgut, the wounis 
had a longer period of exudation, the regen- 
erative phase appeared later, and strength 
returned later. Under the experimental con- 
ditions established here, these changes «c- 
curred regardless of the size of the sutures 
used, the finer sizes being just as efficacious in 
giving strength to the wound as the larger 
sizes. 

DISCUSSION 

While it is clear from these experiments 
that strength returned more rapidly to the 
wounds sutured with silk than to those su- 
tured with catgut, the impression should not 
be left that silk is always the suture ma- 
terial of choice. The clinical efficiency of 
both sutures cannot be evaluated without 
discussing the limitations of each. Silk must 
be used according to the careful technique 
described by Halsted. It has to be used in 
fine sizes, taking only small bites of tissue, 
preferably in the fascial layers, and then only 
as single interrupted stitches. It must hot 
be tied too tightly, and the excess of each 
suture must be cut away right at the knot. 
Most important of all, the technique has to 
be rigidly aseptic. When these requirements «re 
fulfilled, silk is an admirable suture. When, 
however, they are not fulfilled, its value rap- 
idly diminishes. If the wound sutured with 
silk becomes infected, the presence of the silk 
excessively prolongs healing. A draining sinus 
develops—a sinus which does not close util 
the silk suture acting as the nidus of ‘he 
infection sloughs out or is mechanically ‘e- 
moved. 

Silk used in traumatic 


should not be 
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Fig. 4. Wound sutured with silk 6 days after operation. 
Note that there is no reaction around the silk sutures, and 
that the wound is well healed. The muscularis is seen on 
either side of the silk suture. The wound in the epithelium 
cannot be seen. 


wounds unless the wound is repaired shortly 
after the injury and then only after débride- 
ment and irrigation. If silk is to be used for 
suturing in the gastro-intestinal tract, it 
should not be permitted to penetrate the 
mucosa for ulcerations occur around silk pro- 


truding into the lumen of the gut. In the 
urinary bladder, silk perforating into the 
interior may become the nidus of a calculus. 
The use of silk does not prevent the disrup- 
tion of operative wounds. O. Sokolov has 
recently reported numerous disruptions of 
wounds sutured with silk. However, a higher 
percentage of disruptions occurred with cat- 
gut, indicating the greater unreliability of 
this material. These conclusions could, of 
course, have been anticipated for catgut is 
rapidly absorbed under circumstances which 
bring about the disruption of a wound. The 
use of silk in operative wounds made to drain 
injected areas is absolutely contra-indicated. 
Silk, like catgut, does not do well in fat. Be- 
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lig. 5. Wound sutured with catgut 6 days after opera 
tion. The wound in the epithelium is apparent. Catgut is 
still present surrounded by many leucocytes. In the midst 
of the granulation tissue is a small abscess. The muscularis 
is widely separated. 


sides, with extreme obesity, silk is technically 
difficult to handle. 

For all the contra-indicated uses of silk, 
catgut is the more desirable suture material. 

In all fairness it must be said, however, 
that if catgut were used according to the 
technique required for silk rather than in the 
mode in which it is usually employed, catgut 
would be a more efficient suture material. For 
a number of years, I have recommended that 
catgut be employed in fine sizes, inserted 
exactly according to the technique described 
for silk. This recommendation was based on 
other experimental work showing that the 
larger sizes of catgut did not have a sufficiently 
greater holding power in the tissues to justify 
their use (5). Here, it has again been demon- 
strated that the use of the larger sizes of either 
silk or catgut does not impart greater strength 
to the wound either immediately after sutur 
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ing or during healing. All sutures give greater 
strength to the wound when employed as 
smallbite interrupted stitches inserted into 
the tissues of greatest holding power. Taking 
large bites of tissue, as is far too often the way 
in which catgut is employed, requires that the 
stitch be tied tightly in order to establish 
firmness of the cut edges. Such strangulation 
often results in necrosis. Catgut like silk 
should not be used as a continuous suture. 
When it is used in this manner, the main- 
tenance of the apposition of the entire length 
of the wound is jeopardized if one portion of 
the strand gives way or is absorbed. The more 
rapid absorption of catgut in the presence of 
an increased amount of exudate or in collec- 
tions of serum is really a virtue, for then those 
interrupted stitches directly in contact with 
the exudate are absorbed and do not remain 
as the nidi of the infection while those not in 
contact with the exudate hold the wound 
together. Under similar circumstances, the 
silk sutures remain as nidi of the infection. 
Because part of the catgut will be absorbed 
and part will remain, one can risk suturing po- 
tentially contaminated wounds with this mate- 
rial. Thus it will hold and allow a laparotomy 
wound made for the removal of an inflamed 


appendix or gall bladder to heal, although at 
one end of the wound there may be a drain- 
age tract continuously contaminating this 
portion of the wound. 

Regarding the question as to whether the 
use of catgut in the wound predisposes to in- 


fection in ‘clean cases,” there can be no 
better answer than that given by Halsted: 

It should be borne in mind that during the greater 
part of the period of its disintegration the catgut 
suture is not only not serving its purpose but is play- 
ing the role of necrotic tissue, of a culture medium. 
I trust that I shall not be considered flippant in sug- 
gesting that the ideal absorbable suture material 
might be a thread which would serve its purpose 
for, say, ten days and be absorbed in two or three. 

Conceded that infection is less likely to occur with 
silk than with catgut, it would still be objected, and 
quite pertinently, that, in case it should occur, the 
buried silk might give endless trouble and have to 
be removed. 

It is well within reason to expect that the tech- 
nique may be at least so perfect when silk is em- 
ployed that the wound will become infected not once 
in a hundred cases. If fine silk were used and the 
infection slight, probably none of the buried threads 
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would be extruded, nor would healing be delay 
demonstrably on account of their presence. When 
heavy silk has been used for any of the sutures ay 
the suppuration is considerable, one or more 
perhaps, all of the threads would have to be 
moved. Even in such case it is very unlikely that 
ligatures and fine sutures would give trouble (3). 


It can be added, of course, that it is reas: 
able to expect also that with catgut the te 
nique can become so perfect that the wor 
will not become infected once in a hund 
cases. 

The ideal suture should hold the wor 
edges together until the wound is healed, ; 
it should not be affected by or take part in : 
untoward reaction during healing. Furt! 
it should be absorbed or become innocu 
shortly after the wound has healed. Neit 
catgut nor silk is an ideal suture. Both h 
their virtues, both their drawbacks. T) 
efficiencies, however, are increased with p1 
er usages. Fortunately, silk does not cou 
nance misuse, but, unfortunately, it is 
yet realized that the healing of wou 
can be improved and that the occurre 
of infection and untoward reaction can 
reduced by using catgut according to 
“silk technique.” Both silk and catgut 
indispensable to surgery. The indications and 
contra-indications for their use are clearly 
defined, but the decision as to which should 
be used in any given case must be guided by 
the nature of the particular wound to 
repaired. 

SUMMARY 

1. Experimental wounds in the stomach 
rats sutured with catgut and silk of the s: 
and different sizes demonstrated that in 
the wounds repaired with silk fibroplasia 
gan earlier and the wounds accumul: 
strength more rapidly than in those suti 
with catgut. 

2. Microscopic sections of these wot 
showed the exudative phase to be of less < 
tion in the wounds sutured with silk tha 
those sutured with catgut. 

3. The experiments showed that there 
no advantage in using sutures of large dil 
sions—the larger sizes of silk or catgut 
no additional strength to the wounds e 
immediately after suturing or during hea 
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;. The efficacy of catgut and silk as suture 
terials and the indications and contra- 
ications for their use have been discussed. 
< must be employed by a definite technique. 
tgut would have greater efficiency, if used 
ording to the same technique. 
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/YNHE haphazard manner in which pro- 
visional callus forms about a fractured 
bone is a matter of every day observa- 

tion. There is an abundance of callus in some 


cases, while in others apparently identical, 
there is little or none. A limited cuff of callus 
develops about the fracture line when the 
fragments have been replaced and _ properly 
aligned; but when the fragments stand at an 
angle to each other the callus is usually more 
luxuriant on the sides of the smaller angle. It 
is not uncommon, especially in children, to see 
roentgenographically callus extending from 8 
to 12 centimeters from the fracture line in 
cases in which it is evident that the periosteum 
could not have been stripped up that dis- 
tance. In Figure 1, a 6 weeks old fracture in a 
3 year old child, the X-ray shows much callus 
growing from the lower fragment upward 
about the shaft and very little downward 
from the upper fragment. In Figure 2, an 
X-ray picture of a 35 day fracture in a 16 
year old boy, we see all the callus on the 
medial side of the fragments. Such observa- 
tions, duplicated in any series of roentgeno- 
grams of fractures of long bones, naturally 
raise the question: what is the guide for the 
growth of this intermediary osteoid tissue? 

Wolff's law, controlling the development of 
definitive callus according to the demands of 
stress and strain, cannot be in force so long as 
the fragments are at complete rest, separated 
or entirely free from muscle pull overcome by 
traction. 

Organization of the haematoma as the first 
step in the healing of broken bones has been 
known since fractures were first studied his- 
tologically. Bier, in a series of articles on 
tissue repair, reviews his previous work and 
re-emphasizes the importance of the hi- 
matoma not only as a substratum but also as 
a stimulant for the growth of new bone. He 
goes so far as to say that this substratum acts 
nutritive (Vaehrboden) for the 
newly growing bone cells. He shows that an 
excavation in the tibia, filled with blood and 


as a base 
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carefully covered with skin, will be so a 
curately repaired with new bone as to | 
produce exactly the original shape; where: 
the excavation partially filled with blood a 
improperly covered will be imperfectly 

paired with new bone. Lexer believes t! 
blood merely serves as an indifferent filli 
into which tissue may grow. Kugelmass a 
Berg by the injection of 5 cubic centimeters 
a 1 per cent solution of trypsin in the fract) 





site, digested away the blood clot and pr) 


duced delayed healing, while by the injecti 
of fibrinogen into the fracture site more th 
the average amount of callus was produce 


Many experiments have been performed in 


which the periosteum has been raised ai 
rarious substances injected beneath it 
stimulate callus formation. Callus will fo 
to some degree under periosteum lifted fr 
bone by the injection of any material what 
ever, provided it does not interfere with | 
bone-forming elements and is stable enou 
to keep the periosteum raised. The invo 
crum formed in pus beneath the perioste 
after an acute hematogenous osteomyeliti 


a perfect example of how new bone will grow 


into a fluid medium. Pochhammer succee: 
in producing new bone by putting dead n 
cle, agar, or gelatin between the periost: 
and the shaft; but he found that it served 

well than blood as a nidus for new bo 
Fischer injected dead staphylococci into 

periosteum, and produced new bone on 

shaft. Burckhardt injected irritating - 
stances such as 10 to 20 per cent lactic | 
and sodium chloride into or beneath the pe: 
teum and produced huge masses of bony 

lus. Injection of blood twice daily like 

produced extensive callus. 

The object of these experiments is 
determine whether bony callus will follo 
blood clot extending away from the poin 
bone injury outside of the uninjured, unri 
periosteum, 

In the first series of to animals the ra 
was sawed entirely across, the ulna acting 


J 














lig. 1. Six weeks old fracture in 3 year old child. The 
X-ray picture shows much callus about the upper and very 
little about the lower fragment. 


a splint, and an attempt was made to keep 
the operative field dry in some cases and in 
others to allow a large haematoma to form 
about the sawed ends. Difficulties were at 
once encountered. It was impossible in the 
control animals to maintain an absolutely dry 
field. Slight oozing from the bone ends per- 
sisted in spite of the utmost care. Secondly, 
it was impossible to eliminate the factor of 
trauma—a stumbling block in many of the 
comparative studies on the rate of fracture 
healing. Some animals walked about on the 
leg operated upon almost immediately, while 
others protected it for days. It became ap- 
parent that unless fixed conditions could be 
established the work would not be conclusive. 
This first group of experiments merely in- 
dicates what is more detinitely established in 
the second series. 

Dog 8. The right radius was sawed across. All 
blood and bone dust were carefully wiped away and 
fresh blood allowed to flow into the wound and clot 
about the bone ends. Closure was done with sub- 
cuticular catgut. The wound remained clean. The 
X-ray picture (Fig. 3) taken 30 days after operation 
shows a large amount of callus about the bone ends. 
Compare this with the following experiment. 

Dog 10. The right radius was similarly sawed 
across. All blood and bone dust were sponged out, 
and after all bleeding had apparently stopped. the 
wound was closed. It remained clean. ‘The X-ray 


picture (Fig. 4) taken 31 days after operation shows 
some callus but decidedly less than in Figure 3. 
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Vig. 2. Thirty-five day fracture in a 16 year old boy 
The X-ray picture shows all the callus on the medial 
side. 


Other animals showed similar indicative 
variations with the exception of two; one in 
which a large amount of callus developed in a 
supposedly dry field, and another in which 
very little callus appeared about the bone 
ends covered with blood. Making room for a 
large blood clot by cutting out a piece of 
muscle resulted in the development of more 
luxuriant callus. Drawing a piece of live 
muscle over a displaced fragment of course 
prevented the growth of callus. 


SECOND SERIES OF EXPERIMENTS 


To obviate the uncertain factors of trauma, 
concealed bleeding, and variation in animals, 
a second series of experiments was performed 
on 16 dogs, each animal serving as its own 
control. 

Under strictly aseptic precautions the 
radius or femur was exposed on one side and 
cut one half across with a t millimeter wide 
saw. All bone dust and blood which might 
contain particles of bone .were wiped away 
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Fig. 3. Dog 10. Extensive callus formation in a haematoma 30 days after trans 
verse section of the radius. 

Fig. 4. Dog 8. Slight callus formation in a dry field 31 days after transverse 
section of the radius. 

Fig. 5. Dog 19. Bony callus formation in the hematoma over a saw cut in the 
left radius: none on the control side. 


LR 


2, Fig. 4. Fig. 5. 


+ 


without injuring the periosteum. Bleeding haematoma. The skin was closed with tine 

was minimal. Blood from the haematoma — subcuticular catgut. 

was then obtained from a vein and poured over The corresponding bone on the oppos 

the point of bone injury where it was allowed — side was treated similarly except for t! 

to clot. The muscles were closed loosely — blood clot. 

enough to avoid spreading the newly formed Three of the typical protocols are review 
briefly. The summary of all the results 
given in Table I. 


Dog 19. Operation February 23, 1932. Hamato 
placed over single saw cut in left radius, right ra: 
dry. Dog died March 25, 31 days after operati 
Postmortem examination revealed over the de! 
in the left radius a rounded heap of bony callus 
millimeters high by 11 millimeters long an: 
millimeters wide (Fig. 5). The shaft at this p 
is 7 millimeters in diameter. Lying on the perios! 
over an area extending from approximate], 
centimeters above to 2 centimeters below the p: 
of bone injury are multiple deposits of calcium s 
varying in size from pin point to 1 millimete 
diameter. Blood pigment stains are still visib! 

The injury to the right radius is smoothly 

Vig. 6. Dog 1g. Microscopic picture showing the vas paired. No deposits of calcium salts are note 
cular, bony callus on the shaft of the left radius at the Miscroscopic examination: The mass of t 
site of the hematoma lving over the bone defect consists largely of n¢ 
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Fig. 7. 


ROLE OF THE HAMATOMA IN 


FRACTURE HEALING 


lig. 8. 


Dog 18. Moderate bony callus at the site of the haematoma over a saw cut 


in the left radius; a little callus on the control side. (This is the only animal in which 
callus developed in the absence of a haematoma.) 


Fig. 8. Dog 24. 
femur; none on the control side. 


Large bony callus in a hematoma above the saw cut in the left 


Fig. 9. Dog 68. Photograph showing the bony callus at the site of the haematoma 
over the saw cut in the right radius; none on the opposite side where fibrin overlay 


the bone injury. 


formed vascular bone laid down in irregular fashion 
(Fig. 6). The spaces between the bone islands are 
large and contain blood. This mass of new bone is 
firmly attached to the shaft. There is no evidence of 
the buried periosteum of the shaft over which the 
blood clot was placed. Fibrous tissue or new perios- 
teum covers the entire new-growth of bone. There 
is callus in the bone defect only on the control side. 

The masses of calcium, amorphous in structure, 
are stained deep blue by haematoxylin, and lie in 
the connective tissue on the periosteum. 

Dog 18. Operation February 18, 1932. Hematoma 
over the saw cut in the left radius, right dry. Killed 
April 12, 54 days after operation. Postmortem 
examination revealed bony callus over the defect 
in the left radius 3.5 millimeters high by 19 milli- 
meters long (Fig. 7). The diameter of the shaft at 
this point is 7 millimeters. No calcium deposits. 
On the control side there is a little bony callus 1.5 
millimeters high by 7 millimeters long. This is the 
only animal in which there was any callus on the 
control side. Bleeding may have occurred after the 
operation, 

Dog 24. Operation February 28, 1932. Hamatoma 
placed over the saw cut in the left femur. Muscles 
cut to allow more room for blood. Right femur dry. 


Dog killed March 28, 28 days after operation. 
Postmortem examination revealed the hump of bony 
callus on the left to be 5 millimeters high and lying 2 
centimeters above the point of bone injury. From 
this high point it extends downward in a sloping 


manner to 7 millimeters below the saw-cut in the 
bone (Fig. 8). No calcium deposits are seen. 
Microscopic examination shows no evidence of 
infection. The cut in the right femur is smoothly 
healed. 

In 9 animals there was a variable amount 
of bony callus or calcium deposits or both on 
the experimental side where the hematoma 
was placed over the bone defect, and in only 
1, a small amount of callus on the control 
side. In 7 animals there was neither calcium 
nor callus on either side. The single instance 
in 16 experiments of callus formation on the 
control side is well within the limit of experi- 
mental error. We assume that a too rapid 
absorption of the hematoma was the cause 
of the absence of callus in 6 instances; in 
the first place because no calcium deposits 
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Fig. 10. Dog 68. Microscopic picture showing the bony 
callus on the shaft at the site of the hematoma. The 
separation of the callus from the shaft occurred in the 
fixing process. 
were found in any of these dogs, and in the 
second place because of the tendency of 
hematoma to absorb readily under actively 
moving muscles. 


THIRD SERIES OF EXPERIMENTS 


Since it could be shown that bony callus 
will grow into a blood clot it seemed worth 
while to determine whether it would develop 
in a similar manner in a mass of autogenous 
fibrin. 


Fig. 11. Dog 77. Photograph of the new bone formation 
about a defect produced in the left femur and covered with 
blood. No bony filling of the defect on the right covered 
with fibrin. 
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Fig. roa. Dog 68a. Very small amount ot callu 
visible grossly or roentgenographically where the 
overlay the bone defect. 


In this series of 15 dogs the folloy 
experiments were performed, the same t 
nique being used as outlined above in 
second series. ‘The radius or femur 
exposed on one side, a defect in the bone 


produced, and a hematoma was allowed 


form over the site of bone injury. On 
opposite side a similar defect was produ 


and all blood carefully wiped away. Fr) 


20 to 30 cubic centimeters of blood was t 
withdrawn from the animal’s vein and 
fibrinated. 
three times in normal salt solution, sque« 
dry, placed over the bone defect and 
there by a couple of stitches through 
overlying muscle. In a few instances in w! 
the tendons or muscles were cut on one sid 
allow more room for a hematoma they v 
also cut on the opposite side and the {i! 
mass laid in the defect. 

The essential details of only two ex; 
ments are given. 

Dog 68. Operation September 2 27, 1932. Hamat 
was placed over saw cut in the right radiu 
tending well into the medullary cavity. A mi 
fibrin about the size of the end of an adult t! 
was placed over a similar cut in the left ra 
Dog killed October 27, 30 days after oper: 
Postmortem examination revealed a mass of 
callus 15 millimeters long by 3 millimeters 
overlying the site of bone injury on the 
(Fig. 9). There is grossly no callus on the rig] 
only a few strands of fibrous adhesions; no evi 
of the fibrin. Microscopic examination co! 
the gross and roentgenographic findings (Ii; 
and 10a). 


The fibrin was washed at le: 
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TABLE 1 


Results 





Experimental bone} 


Shaft 
diameter 
mm. 


Single 


Radius saw cut 


Femur 




















In seven animals there were no calcium deposits or callus formations on either side. 


Type of bone defect 


=a . Callus formations 
aic deposits * “1 

Calcium deposits in millimeters 
Piece At site 

chiseled ry 

out haematoma 


Control | 














TABLE II 


Results 





Experimental bone 


Single 


Radius saw cut 
































Dog 77. Huge police dog. At operation, Novem- 
ber 23, a piece of bone about 15 millimeters in di- 
ameter and 3 to 4 millimeters deep was chiseled out 
of the left femur about 6 centimeters above the 
condyle. A hematoma was allowed to form over the 
defect. Over a similar defect in the right femur a 


Type of bone defect 





Calcium deposits Callus formation 


At site 
_of 
fibrin 


Piece At site 
chiseled of 
hematoma 


| 1x8 mm. 


IxI3 mm. | 


2x20 mm. 


IxX7 mm. 


° 


Small 
nodules 


Small 
nodules 


Small 
nodules 


Small 
nodules 


Small 
nodules 


Small 
nodules 


° ° 
4598 mm. $x20 mm. 
2x20 mm, ° 
7 1x5 mm. 


Osteoid 
tissue 





3.5x8 mm. 


2x4 mm. 








large mass of fibrin washed 5 times in normal salt 
solution was placed. The muscle was cut on the 
left; on the right it was cut and repaired at once. 
Seven days after operation 5 cubic centimeters of 
autogenous blood was injected into the site of bone 
injury on the left side. Dog was killed December 14, 
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21 days after operation. Postmortem examination 
revealed about the defect in the left femur a circular 
ridge of bony callus 2 to 4 millimeters high and 8 
millimeters wide (Fig. 11). A few small deposits of 
calcium salts are noted. The depression in the right 
femur remains practically the same as it was at the 
time of operation except for an overgrowth of 
fibrous tissue. There is no sign of the fibrin. Micro- 
scopic examination shows no sign of infection. 


The results of all the experiments of this 
series are summarized in Table II. 


DISCUSSION 


A considerable quantity of blood left un- 
disturbed in the fascia or muscle forms a firm 
elastic mass or hematoma which is either 
absorbed or finally replaced by connective 
tissue. The process of healing about a broken 
bone is different. The haematoma is early 
impregnated with calcium salts, transformed 
into osteoid tissue, and eventually into bone. 
If for some reason the normal processes do 
not occur and the weedy connective tissue 
overgrows the space about the broken bone 
ends, fibrous union is the result. 

In every fracture there is injury to at least 
two structures: the bone itself and the connec- 
tive tissue about the fracture. There is always 
some bleeding. The blood is one of the im- 
portant factors in the healing process. It 
clots about the bone ends, and in so doing 
forms a framework for the ingrowth of new 
tissue. Robison, in 1923, demonstrated an 
enzyme, phosphatase, which will cause the 
precipitation of calcium phosphate from the 
readily soluble calcium hexose monophosphoric 
esters. This enzyme he extracted from all 
tissues but especially from bone and callus 
and urinary epithelium. It seems more than 
likely that this enzyme, secreted by the 
fractured bone is taken up by the hematoma, 
stimulates the deposition of calcium salts 
from the newly established capillary circula- 
tion, and influences the process of ossifica- 
tion. In our experiments calcium salts in 
large quantities were laid down as far as 2 
centimeters from the site of a 1 millimeter 
wide cut halfway across a bone. These cal- 
cium depositions were greater than could 


have been derived from the clot itself. In no 
instance were there appreciable calcium 
deposits about the site of bone injury in the 
absence of an overlying blood clot. There is 
no basis for saying that the hematoma is any- 
thing more than a medium in which some. 
thing—very probably an enzyme—is held, 
and where it may come in contact with the 
newly forming circulation and stimulate the 
deposition of new bone. The fact that no 
calcium salt depositions or bony callus for 
mations appeared over the site of bone injury 
in the absence of a hematoma suggest that 
this activating substance secreted by the 
injured bone was diffused or absorbed before 
bone forming activities could occur. 

Hematomata were made in the abdominial 
wall and in the fascial sheaths of the thigh 
in a number of animals. In no instance were 
calcium deposits seen, either grossly or 
microscopically, after periods of 3 to ro days, 
whereas there were extensive deposits of 
calcium as early as the third day in a hw 
matoma overlying an injured bone. 


CONCLUSIONS 


The hematoma about a fracture is a suit- 
able medium for the deposition of calcium 
salts and the formation of bony callus. Fibrin 
is less effective than blood as a medium about 
a bone injury into which osteoid tissue may 
grow. 
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“MILK OF CALCIUM” BILE 


“MILK OF CALCIUM” BILE 


THOMAS SCHUBB, M.D., 


EDICAL literature is dotted with oc- 
M casional reports concerning biliary 

calculi which consist of pure or almost 
pure calcium carbonate. But nowhere in the 
literature have the writers, after an exhaustive 
search, been able to find an exact counter- 
part of the case which they are presenting, 
namely, one in which the gall bladder con- 
tained virtually pure calcium carbonate in 
suspension, resembling ‘‘milk of calcium.” 
Several cases, however, similar in some re- 
spects to the one under consideration, but all 
associated with stones in the gall bladder, 
were encountered in the foreign literature, and 
will be reviewed below. 


REPORT OF THE CASE 


This patient (R. G.), an unmarried female aged 
24 years, was admitted to the Montefiore Hospital, 
November 20, 1930, giving a history that at the 
age of 13 years, while still in Europe, she was con- 
fined to bed with a febrile condition, diagnosed at 
different times as influenza and malaria. The patient 


at that time was so young that her memory is not 
clear concerning the details, but she was quite cer- 
tain that this illness had been associated with re- 


peated attacks of chills and fever. After her recov- 
ery, she was apparently well for about 6 months, 
when she became subject to frequent nocturnal at- 
tacks of right hypochondriac pain, which persisted 
for several months. Following this, there was an in- 
terval of relief for about 2 years, when, in 1921, she 
emigrated to the United States. Shortly thereafter, 
the ‘attacks of pain recurred. At first they began in 
the right hypochondrium and radiated around the 
right costal margin to the back, but recently the 
pains altered their course, radiating upward sub- 
sternally, being associated ‘with bloating and belch- 
ing. Sev eral times the attacks were so severe that mor- 
phine had to be given. Between the attacks, she 
complained of epigastric distress after the ingestion 
of any solid food. There were frequent nausea, occa- 
sional belching, and some acid regurgitation. Fried 
and delicatessen foods aggravated the distress. Consti- 
pation was moderate and was relieved by mineral oil. 

Physical examination was negative except for 
detinite epigastric and right hypochondriac tender- 
ness. The Boas point was positive for tenderness, 
as were also the tissues in the region of the right 
acromioclavicular joint. Routine examinations of 
the urine were negative. There was a slight anemia. 
The \\ assermann and Kahn tests were negative. 


AND SAMUEL B. GOODSTONE, 


M.D., PITTSBURGH 


A roentgenogram of the gastro-intestinal tract 
taken in October, 1930, revealed only normal struc- 
tures. On the gastroduodenal plates, however, 
“just outside the pylorus, in the region of the gall 
bladder, is a small shadow which assumes on some of 
the films a crescentic shape (1.25 centimeters by 0.4 
centimeter), while on others it appears oval in out- 
line (2.0 centimeters by 1.7 centimeters), and sug- 
gests the possibility of a gall stone, although a diver- 
ticulum of the second portion of the duodenum must 
be considered.” (Figs. 1, 2.) On the colon plates 
this shadow was still present (Fig. 3). A cholecysto- 
gram taken 12 hours after the dyestuff was admin- 
istered revealed no definite shadow of the gall blad- 
der, ‘‘but there is an oval shadow which corresponds 
very closely to the shadow noted at the previous 
examination, and still suggests the possibility of the 
presence of a gall stone. In the region of the cystic 
duct is another but much smaller shadow also sug- 
gestive of a gall stone.” Following the fatty meal, 
no change was observed in the shadows in the region 
of the gall bladder. Re-examination of the gall 
bladder taken a week after the above, and without 
the administration of dyestuff, revealed a shadow 
“strongly suggestive of an enlarged gall bladder, at 
the very bottom of which appears to be an oval stone 
of the same size as already mentioned, which shifts 
its position and changes its shape depending upon 
the posture of the patient. In the cystic duct area 
the shadow previously noted still persists, suggesting 
a small occlusive calculus situated in the lumen of 
this structure” (Fig. 4). 

At operation November 24, 1930, the upper abdo- 
men was opened through the usual oblique incision, 
extending from the ensiform cartilage down to and 
a little to the right of the umbilicus. Aside from the 
gall bladder, exploration of the abdomen revealed 
only normal structures. There were no evidences of 
hepatitis, the right border of the liver retaining its 
normal hatchet-like edge. The gall bladder was 
tensely distended, and the seat of a hydrops. No 
stone such as was suggested by the X-ray plates 
could be palpated in the gall bladder, although the 
tenseness of the viscus precluded the possibility of 
palpating a stone even if it were there. Further 
exploration revealed a small calculus completely 
obstructing the cystic duct. An attempt to milk 
this stone into the cavity of the gall bladder failed. 
Clamps were applied to the cystic duct proximal to 
the stone, and the gall bladder and cystic duct in- 
cluding the stone were removed from below upward. 
The removal of the gall bladder was just about com- 
pleted when, due to the extreme thinness of its wall, 
it was inadvertently nicked. This resulted in the 
escape, at first, of ‘white bile,” which, in turn, was 
followed by the escape of a substance strongly re- 
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sembling a chalk mixture. The opening in the gall 
bladder was quickly clamped, and the removal 
completed. 

The report of the pathologist follows. ‘The speci- 
mens consisted of a gall bladder and a full test tube 
containing a milky white fluid with a heavy sedi- 
ment (Figs. 5, 6, and 7). The gall bladder was pear- 
shaped, moderately distended, and opaque. The 
serous covering was fibrosed. When the gall bladder 
and cystic duct were laid open, the latter was found 
completely occluded by a greyish white calculus, 
rather soft and friable, about the size of a large pea. 
The gall bladder itself contained no stones, but was 
filled with a seromucinous fluid; and at the depend- 
ent portion of the viscus, there was a white sediment 
resembling finely precipitated chalk. The mucosa 
was pearly grey in color, with numerous bands of 
fibrous tissue replacing its normal ruge. Micro- 
scopic sections of the gall bladder wall showed com- 
plete replacement by fibrous tissue. The normal 
trabeculz and the columnar epithelium of the mu- 
cosa were replaced by connective tissue. In the 
crypts could be seen small deposits of what appeared 
to be calcium salts. The submucosa was the seat of 
a mild mononuclear infiltration.” 

Analysis of the fluid found in the gall bladder fol- 
lows. “It was milky white in color. On standing, a 
heavy chalk-like substance settled to the bottom of 
the test tube, leaving a clear, colorless, supernatant 
fluid. After centrifugalization, the solid matter was 
found to represent 15.6 per cent of the total volume; 
the rest was crystal-clear liquid. Chemically, it con- 
tained a faint trace of albumin, a trace of mucin, and 
very small amounts of chlorides and bile salts held in 
solution. Part of the solid residue was desiccated 
and found to be insoluble in fat solvents, such as 
ether, chloroform, and benzine; very weakly soluble 
in dilute acids, partially soluble in strong nitric, 
sulphuric, and phosphoric acids. It also gave off 
carbon dioxide gas. Another portion was digested 
with a phosphoric-sulphuric acid mixture, which 
destroyed all the organic matter. After complete 
charring, only 8.5 per cent of the original weight was 
lost. The study of the inorganic portion proved it to 
consist entirely of pure calcium carbonate. The 8.5 
per cent organic matter was composed of salts of 
glycocholic and taurocholic acids. No bile pigments 
were present.’’ A microscopical study of the sedi- 
ment proved it to consist of virtually pure amor- 
phous granules of calcium carbonate, only an oc- 
casional crystal of calcium carbonate and bile salts 
being detected. Chemical analysis of the cystic 
duct stone showed that it likewise consisted of vir- 
tually pure calcium carbonate. 

Because of these most unusual gall-bladder find- 
ings, it was deemed advisable to study the patient’s 
calcium metabolism. All the pertinent blood and 
urine findings are here recorded: Blood sugar, 92 
milligrams per 100 cubic centimeters; blood non- 
protein nitrogen, 29 milligrams per 100 cubic centi- 
meters; blood uric acid, 2.4 milligrams per 100 cubic 
centimeters; blood phosphorus, 4.0 milligrams per 


100 cubic centimeters; blood cholesterol, 200 milli 
grams per 100 cubic centimeters; blood calcium, 
14.4 milligrams per 100 cubic centimeters (Decem- 
ber 10, 1930); blood calcium, 14.4 milligrams per 100 
cubic centimeters (December 13, 1930); blood car- 
bon dioxide, 64 volumes per cent; urobilin, nega- 
tive; urine calcium, 822 milligrams in 805 cubic 
centimeters urine (total 24 hour specimen); icteric 
index, 7; van den Bergh direct, negative; indirect, 
negative. 

Roentgenograms of the entire skeleton, taken not 
only because of the obviously disturbed calcium 
metabolism, but also because the cholecystogram 
had revealed calcium deposits in the cartilages of 
the ribs, were quite negative, the roentgenologist 
reporting as follows: ‘‘No radiographic evidence of 
abnormality in the manner in which the calcium is 
deposited in the bones. There is neither deficiency 
nor any sign of calcareous deposit.” 

A checkup on the blood findings was made on 
April 4, 1931, over 4 months after operation, reveal 
ing the following: Blood calcium, 8.6 milligrams per 
100 cubic centimeters; blood phosphorus, 4.2 milli 
grams per 100 cubic centimeters; blood uric acid, 
2.1 milligrams per 100 cubic centimeters; blood car- 
bon dioxide, 52 volumes per cent; icteric index, 7. 

Another checkup, made on March 20, 1932, 10 
months after operation, revealed the following 
Blood calcium, 9.8 milligrams per 100 cubic centi 
meters; blood phosphorus, 4.2 milligrams per 100 
cubic centimeters. 

Since operation, the patient has had no recur 
rence of former symptoms. 


RESUME OF THE LITERATURE 


As was stated above, a search of the litera 
ture failed to reveal a record of any case simi- 
lar to the one with which we are dealing. In 
Germany, however, Volkmann, in 1924, re 
moved from a 30 year old woman who gave a 
typical history of cholelithiasis, a long and 
somewhat enlarged gall bladder, the cystic 
duct of which was occluded by a cherry size 
stone. The viscus contained instead of nor- 
mal bile, a white, opaque fluid, resembling 
“milk of calcium,” in which there were found 
five mulberry-shaped stones. The latter were 
colored light yellow, and in areas presented 
whitish layers of lime. Microscopical analysis 
revealed the presence of calcium carbonate 
crystals. Chemical analysis proved the pres- 
ence of cholesterol, an abundance of car- 
bonates, and smaller amounts of sulphates and 
chlorides. Bilirubin was weakly positive. 

In 1926 the same author reported the patio- 
logical findings of a gall bladder removed from 
a woman 46 years old who for 5 years pre- 
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viously also suffered from rather typical 
attacks of cholelithiasis. At operation the 
removed organ was found to be the seat of a 
chronic cholecystitis, as evidenced by the 
marked thickening of the wall, the cystic duct 
being occluded by a stone. The gall bladder 
contained a milky fluid and two stones. ‘An 
accurate chemical analysis proved con- 
clusively that we were actually dealing with 
a bile like ‘milk of calcium,’ and not with the 
so called ‘white bile’ described by Kausch and 
others, which occurs in the various types of 
obstruction of the biliary passages.” Un- 
fortunately, no mention was made of the com- 
position of the stones contained within the 
gall bladder. 

Demel and Schultze, in 1927, reviewed 
Volkmann’s findings, supplementing these 
with an additional case. This patient, 33 
years of age, injured 11 years previously with 
a pitch fork, had developed a severe general- 
ized septic infection with secondary meta- 
static abscesses. Recovery from this infection 
took 5 years. During the following 6 years 
she was entirely well, when she developed 
symptoms of an acute cholecystitis with the 
formation of a mass which was diagnosed as 
an enlarged gall bladder. After a second 
attack, a tensely filled gall bladder, which 
could not be emptied on pressure, was re- 
moved. In the removed viscus were found 
“four pea-sized stones, dark greyish brown in 
color, a few hard stones with uneven sur- 
faces, also a stone a little smaller than the 
rest, white, covered with brown ‘warts,’ soft 
and friable, inside of which was a brownish 
white design. The larger stones had a cover- 
ing of brownish white hue. On the whole, 
they showed a structure resembling concen- 
trically arranged crystals, with irregular 
brownish white designs. Microscopically they 
revealed, in addition to numerous cholesterol 
crystals, crystalline calcium, as well as pig- 
ment in quite irregular layers. . . . On opening 
the gall bladder, a viscid, milky, quite opaque 
liquid escaped, after evacuation of which were 
noticed white ‘clots’ which covered the en- 
tire mucous membrane, in spots forming little 
masses the size of lentils. Microscopic exami- 
nation of the gall bladder wall showed the 
characteristic picture of acute cholecystitis 


a 


with destruction of the mucosa.” Examina- 
tion of both stones and sediment showed them 
to consist principally of calcium salts. While 
the authors do not specifically state that 
there was calculous obstruction of the cystic 
duct, such was probably the case, since from 
their own description, they had encountered 
an acutely distended stone containing gall 
bladder which did not empty on pressure. 

While the following 2 cases are to be dis- 
tinguished from those just quoted by the dif- 
ference in the consistency of the material con- 
tained in the gall bladders, they are here men- 
tioned because the major portion of this ma- 
terial was found to be almost pure calcium in 
some form. 

In 1930, Sasse reported the case of a 51 
year old woman, who, having suffered for 8 
years from typical gall-stone colic, presented 
herself with jaundice and a mass in the gall- 
bladder region. A cholecystogram showed a 
dense shadow the size of a walnut situated in 
the gall-bladder region. The gall bladder was 
removed, and on examination its lurnen was 
found filled with a plastic, doughy gum-like 
material of somewhat whitish green-yellow 
color which at first was thought to be the con- 
trast medium taken 3 days previously for 
X-ray purposes. In this tenacious mass were 
found lodged 14 round, smooth, green gall 
stones varying in size from a pinhead to a 
pea. It was the impression of the examiners 
that the contrast medium introduced for 
X-ray purposes might have given rise to gall- 
stone formation. Histologically there was 
found a chronic cholecystitis with ulceration 
and atrophy of the mucous membrane. The 
gall stones consisted of a nucleus of pigment, 
with a covering layer of cholesterol. Chemi 
cally it was shown that the yellowish white, 
doughy mass was pure calcium carbonate. 

Churchman, in 1911, reported a case some 
what similar to Sasse’s. This case was one of 
acute cholecystitis with complete calculous 
occlusion of the cystic duct, which came to 
operation. The gall bladder contained neither 
bile nor pus. It did, however, contain a pe- 
culiar fluid with an odor suggestive of a mix- 
ture of cod liver oil and turpentine. This ma- 
terial had a consistency similar to that of tooth 
paste. “...it had no property of adhesion 
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whatever, and when handled, failed to come 
into intimate contact with the skin of the 
finger, from which it was separated appar- 
ently by a thin layer of oil. None of it stuck 
to the finger, though its peculiar oily odor 
remained on the skin. It was ductile, and 
could be pulled out in strands, like pulled 
candy, but it was somewhat elastic.” A 
chemical analysis of this material showed it 
to consist largely of the soaps of calcium salts. 


FACTORS INFLUENCING THE DEPOSITION OF 
CALCIUM IN THE GALL BLADDER AND BILE 
DUCTS 

According to Wells, pathological calcifica- 
tion occurs in two forms—one is a precipita- 
tion of calcium in the secretions and excre- 
tions of the body, the other is the deposition 
of calcium salts in the tissues themselves. It 
is the former with which we are at present 
concerned. In the various classifications of 
biliary calculi all authors list the calcium car- 
bonate stone as being very rare; and while 
some classify amorphous and incompletely 
crystalline cholesterol] stones among the rare 
types, no mention is made of pure amorphous 
and crystalline calcium carbonate in gall- 
bladder contents, as was found in this case. 
A search of the literature reveals no explana- 
tion for such an occurrence. Certain factors 
influencing this process, however, are avail- 
able, and will be considered below. 

Aschoff (2), in his Lectures, quotes Naunyn’s 
contention that calcium is a secretory product 
of the inflamed mucous membrane of the gall 
bladder. Aschoff himself contends that for 
the formation of the cholesterol-pigment-cal- 
cium stone a medium, rich not only in pro- 
tein, but also containing bile, is unqualifiedly 
necessary. But he feels that besides infection, 
other factors must be present in the formation 
of any stone, namely, abnormal chemical com- 
binations in the bile, dysfunction of the biliary 
system, and stasis. Thus, holding to his con- 
tention that gall-stone formation may occur 
under different conditions, Aschoff quotes 
Rous’ and McMaster’s (15, 16) investigations. 
These workers found, in dogs whose bile pas- 
sages had been intubated for a long time, a 
formation of calcium carbonate precipitate 
as well as organic flocculi on the walls of the 


glass and rubber cannulas. They also foun 
concentrically laminated bodies in the bile o/ 
men who suffered from cholelithiasis, and be 
lieved for this reason that they had come upon 
the true cause of gall-stone formation. They 
believe that wherever the formation of pre- 
cipitates of organic substances is possible for 
a long time, a precipitation of bilirubin-calci- 
um or calcium carbonate can occur. They are, 
therefore, of the opinion that infections of the 
bile passages do not so much prepare for g:\|I- 
stone formation by furnishing an exudate rich 
in protein and calcium, as by a sort of paraly- 
sis of the wall, which no longer contracts when 
in an inflamed condition, and can no longer 
remove the precipitated structures. Aschoff 
does not agree with this opinion, since he 
recognizes only sedimentations, but no true 
stone formation, in the protein and calcium 
precipitates found by Rous and his co-workers 
in the dog. 

Of interest in this connection is Aschoii’s 
statement that in the development of every 
cholesterol-pigment-calcium stone, one must 
differentiate three periods, viz.: (1) the period 
of crystallizing out, that is, the peculiar forma- 
tion of rosettes; (2) the period of agglutina 
tion, that is, the accumulation of the rosetics 
into the so called nucleus; and (3) the period 
of apposition, that is, the formation of the cor 
tex. He also points out the fact that the 
precipitates in the crystallization and aggluti 
nation periods are usually richer in calcium 
than the precipitates of the apposition period, 
and he believes that this strongly favors the 
view that the increased calcium content of the 
center must be caused by something special, 
namely, by the admixture of the exudite. 
Wells quotes evidence suggesting that ‘he 
presence of the positively charged protcin 
substances in inflammatory exudates lead to 
the precipitation of calcium  bilirubinate, 
which is electro-negative, from the bile; and 
hence the formation of pigment-calculi is 
favored or initiated by inflammation of the 
biliary tract. 

Wakeley and Buxton assert that in al! | 
flammatory conditions occurring in the /ile 
passages, the calcium content of the secre‘ ion 
is increased. Thev also state that normully 
the calcium in tie bile is concentrated, |ut 
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when stagnation occurs, the concentration 
may proceed beyond the normal amount, and 
precipitation follow. This concentration of 
bile occurs also in obstruction of the larger 
bile ducts when obstruction to the flow occurs, 
but not to the same extent as in the gall 
bladder. MacCallum emphasizes the fact 
that whereas cholesterol is a normal constitu- 
ent of the bile, and crystallizes out from it, 
calcium appears in appreciable quantities only 
during the course of inflammation. Lichtwitz 
and Bock, discussing calcium content of bile 
and its importance in the formation of gall 
stones, state that calcium is found in all gall 
stones, some in the radiating cholesterol 
stones, and larger quantities in all other 
forms. They assert that calcium originates in 
the bile, and the closest supposition is that 
when the calcium content of the bile is high, 
calcium stones are formed, and that when the 
cholesterol is high, cholesterol stones are 
formed. This supposition is at the basis of the 
conception of the formation of gail stones as 
propounded by Aschoff and Bacmeister (3), 
an increase of the bile calcium occurring in 
inflammatory conditions of the biliary ducts, 
and particularly in stagnation of the contents 
of the gall bladder. Aschoff and Bacmeister 
are of the opinion that in cholecystitis with 
inflammatory exudate and increase in mucus, 
there arises a large increase in calcium, which 
then brings about the formation of calcium- 
containing stones or strata. In spite of this 
overwhelming evidence of the production of 
calcium in inflammatory processes, Lichtwitz 
and Bock failed to find any increase in the 
bile calcium obtained from inflamed gall 
bladders. 

Rous, McMaster, and Drury (17) point out 
that the acidification of the bile plays a part 
in the solubility of calcium carbonate in the 
bile. The solubility of calcium carbonate is 
known to be markedly affected by the fluid in 
which it is contained. The normal liver bile, 
out of which it tends to precipitate, is alkaline, 
with an average hydrogen-ion concentration 
of 8.2; but in the gall bladder, where condi- 
tions might otherwise seem favorable to 
precipitation, the secretion undergoes a 
change toward the acid side, becoming on 
long sojourn there, strongly acid to litmus 
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(pH 5.8 to 6.0). From bile thus altered, no 
carbonate precipitation takes place, even 
when it becomes greatly concentrated, as in 
fasting animals, or after obstruction of the 
common duct. It is this function of the gall 
bladder, namely, to acidify the bile, which is 
responsible for the absence of calcium precipi- 
tation from the normal gall bladder. This be- 
ing the case, one might suppose that the 
failure to act would be followed by the forma- 
tion of carbonate stones. There is sufficient 
evidence available in the literature to indicate 
that this happens in rabbits, at least. These 
same authors further confirmed the observa- 
tions of others, that bile from the gall blad- 
ders of animals was more acid than bile which 
had been freshly secreted by the liver. They 
found similar differences in human specimens, 
and observed further that the acidity of dog 
bile increased progressively with the time of 
its stay in the gall bladder. A study of the 
calcium concentration showed that it rose and 
fell with the hydrogen-ion concentration and 
that calcium carbonate and cholesterol were 
precipitated from alkaline bile, whereas acidi- 
fication prevented the precipitation. Rous 
and his co-workers showed that one of the 
functions of the gall bladder was to acidify the 
bile, and thereby increase its solvent power 
for calcium, and perhaps for cholesterol. 

Neilson and Meyers observed that in gall 
bladders so injured by infection as to lose the 
power of acidifying the bile, the hydrogen-ion 
concentration remains that of the secretion 
as derived from the liver. According to Wells, 
the deposition of calcium salts depends on 
several conditions, among which are listed 
increased alkalinity or decreased carbon 
dioxide in the tissues; the formation within 
the degenerative area of a substance having 
a special affinity for calcium; the production 
of a physical condition favoring the local 
absorption of salts, the least soluble salts 
accumulating in excess. 

While this paper was in the process of prepa- 
ration, Phemister (12), at the 1931 meeting of 
the American Medical Association, reported 
7 cases of calcium gall stones rich in carbonate, 
finding that there was constant in them com- 
plete cystic duct obstruction, which leads him 
to conclude that the latter is the sine qua non 





330 SURGERY, GYNECOLOGY AND OBSTETRICS 


of the high calcium content of gall stones. He 
states, without adducing proof, that the 
sequence of events is as follows: a moderate 
cholecystitis (none gave a history of severe 
acute cholecystitis) with a cholesterol or 
cholesterol pigment stone formation, the im- 
paction of a stone in the cystic duct (in 1 
case the obstruction was due to a carcinoma) 
sufficient to cause complete obstruction, ex- 
cretion of mucus and calcium carbonate by 
the gall-bladder wall, forming a semisolid to 
soft white stone and incorporating other 
stones when they are present. He and his 
associates admit that no explanation has been 
found for the selective excretion of calcium 
carbonate by the gall-bladder wall. They 
suggest that it may be that it occurs only 
when the inflammatory process and the ob- 
struction are of certain degrees of chronicity 
and severity. They also point out that in 
most cases of cholelithiasis with hydrops and 
cystic duct obstruction calcium carbonate 
stones are not formed. In support of their 
suggestion that the calcium carbonate is ex- 
creted by the mucous membrane of the gall 
bladder, they point to the fact that the only 
other calculi containing ‘‘so high a percentage 
of calcium carbonate are found occasionally 
in the salivary ducts and the pancreas, where 
there is also mucus secretion.” In the October 
(13), 1931 Annals of Surgery they again review 
these cases. In the 7 cases reported they again 
emphasize that the cystic duct obstruction 
was always due to a gall stone of the choles- 
terol or cholesterol pigment variety. In our 
case, the obstruction was due to a stone of 
pure calcium carbonate. Phemister further 
states, that in his cases, the pre-existing stones 
seemed to have acted as a “‘trigger” for the 
precipitation of calcium carbonate. This 
stimulus to precipitation was absent in our 
case. The authors admit that there is no ade- 
quate explanation for the selective excretion 
of calcium carbonate by the gall-bladder wall, 
and suggest that conditions may be favorable 
only when the inflammation and obstruc- 
tion are of certain degrees of severity and 
chronicity. 

Lichtwitz and Bock quote researches of 
von Dochmann and Neumeister, stating that 
when in dogs the cystic duct is closed, the bile 


contains larger quantities of calcium and 
smaller amounts of sodium, the longer this 
artificial stasis continues. Oliver asserts that 
as a result of the stagnation following the ob- 
struction, an absorption of alkaline substances 
occurs with the production of an acid bile, 
This leads to a catarrh, with an outpouring 
of mucus in which the pigments and salts are 
precipitated. Wilkie’s work on experimental 
cholecystitis in rabbits showed that choles- 
terol stones were formed if the cystic duct 
remained patent, but that in cases in which 
the cystic duct was closed, the experimental 
cholecystitis produced either by intravenous 
or mural injections of streptococci gave rise 
to stones containing a high percentage of cal- 
cium. 

Andrews and Hrdina were led to an inves- 
tigation of the ability of the gall-bladder to 
absorb calcium, and instead of rabbits, dogs 
were employed as subjects. In short, their 
conclusions were the exact opposite of Wil- 
kie’s. In cases of cystic duct obstruction, 
gradual resorption of calcium occurs from the 
gall bladder, and moreover, this absorption 
occurs much more readily in the presence of 
suppuration. 

Walsh and Ivy, in their experiments on the 
fate of gall stones, observed the effects of 
ligation of the cystic duct of the dog’s gall 
bladder, and state that because of the patho- 
logical changes that followed ligation of the 
cystic duct with a stone in the gall bladder, 
they decided to ascertain the effect of ligation 
of the duct alone. In 4 dogs the cystic duct 
was tied, and the gall bladders examined 2 
months later. In 1, the gall-bladder wall liad 
been replaced by fibrous tissue. In the others, 
the walls were thickened and abnormal. In 
each case, the viscus contained a colorless or 
light brown viscid secretion, and small flecks 
or concretions of pigment and carbonates, the 
largest concretion weighing 0.184 grams. 
Robb found that obstruction of the cystic 
duct leads to distention and loss of function, 
which in turn lead to atrophy of the mucosa, 
and in the muscular strata, to fibrous rep/ace- 
ment. Stress, he averred, is the chief causal 
factor in the degeneration, since only when 
stress overcomes function does calcification 
result. 
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DEDUCTIONS FROM STUDY 

Ihe consensus of opinion, then, is in favor 
o: the view that calcium in gall-bladder bile 
ai pears in considerable quantities in the 
p: sence of inflammation. Yet Lichtwitz and 
B. ck contend that calcium is present in bile 
in varying quantities, and believe that when 
th: calcium content of bile is high, calcium 
stones are formed. While a prolonged chronic 
in'ammation may have been a factor in the 
ca-e here presented, we can not overlook the 
fat that a marked hypercalcemia existed. 
In explanation of the unprecedented phe- 
nomenon of calcium precipitation without 
stone formation, we may utilize the same 
physical law which Fowweather and Collinson 
employed in their explanation of pure choles- 
terol stone formation. They state that if crys- 
tallization of a substance occurs rapidly from a 
solution supersaturated with that substance, 
the crystals will be fairly pure and contain little 
of other material present in the solution. If, 
however, a suitable nucleus is originally pres- 
ent, crystallization around the nucleus will 


Fig. 2. 

Fig. 2. Patient in prone position. Note the virtually 
oval shadow just outside the second portion of the duo 
denum. 
Fig. 3. Roentgenogram of the colon showing the shadow 
still present. Note also the presence of smaller shadow 


Fig. 
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Fig. 1. Patient in erect posture. Observe the crescentic 
shadow just outside the pylorus. 
begin to occur immediately the concentration 
of the bile exceeds the saturation value, and 
will proceed comparatively slowly. Under 
such conditions, the stone will contain, be- 
sides the substances in which the solution is 
supersaturated, considerable amounts of other 
substances present in the solution. In view 


of the hypercalcemia present, is it not possible 
that the bile in this case was supersaturated 


3- Vig. 4. 
above. it, 
duct. 
Fig. 4. Flat plate which reveals the large gall bladder, 
at the dependent portion of which is the original shadow 
Observe also the persistence of the smaller shadow above 


which proved to be a calculus in the cystic 
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Fig. 5. ‘ig. 6. Fig. 7. 

Figs. 5 and 6. Roentgenograms of the gall bladder taken 
after excision. Note the shadow of the carbonate deposits 
at the dependent portion; also the cystic duct calculus. 

Fig. 7. Roentgenogram of the contents of the gall blad- 
der emptied into a test tube. 


with calcium, and that crystallization oc- 
curred at a time when no suitable nucleus for 
stone formation was present? It seems to us 
that the amorphous content of the precipitate 
found in our case hardly invalidates this hy- 
pothesis, since a change from the crystalline 
form might easily have occurred during its 
sojourn in the gall bladder. 

We know for a certainty from the patho- 
logical examination, that the mucous mem- 
brane of the gall bladder under consideration 
was completely destroyed. Whether this was 
brought about as a result of a previous dam- 
aging infection or prolonged intravesical ten- 
sion, or both, the gall-bladder wall’s ability 
to absorb the bile elements was undoubtedly 
finally lost. Is it not possible that with the 
great excess of calcium, the other elements 
present in the bile could have been absorbed 
before final destruction of the mucous mem- 
brane was completed, resulting in the reten- 
tion of the residual non-absorbed calcium? 

Another factor of importance that must be 
considered is that relating to the hydrogen- 
ion concentration of the bile. As was ob- 
served above, the normally alkaline liver bile 
undergoes a change toward the acid side dur- 
ing its residence in the gall bladder, increasing 


progressively with the time of its stay in this 
organ. In this case, while we neglected to t: st 
the reaction of the gall-bladder contents, 1 \\¢ 
presence of the carbonate precipitate pro 
that the medium in which it existed was al 
line, or at least, neutral, to litmus. This bx 
out the contention of Rous and his associa: 
that where the normal protecting acidify 
function of the gall bladder is interfered w 
calcium precipitation may occur. Cystic « 
obstruction is met with so frequently in « 
unaccompanied by calcium deposition | 
the possibility of the existence of a prohibi 
factor is strongly suggested. Is it not poss 
that the difference in the hydrogen-ion | 
centration is the determining factor? It is 
intention to make further investigations a’ 
this line. 

Ever since the publication of Naun 
original work, most observers have conte! 
that calcium is a secretory product of th: 
flamed gall-bladder mucosa. Aschoff, on 
other hand, believes that for the formatio 
a stone, there must be present, besides in 
tion, abnormal chemical combinations in 
bile, dysfunction of the biliary system, 
stasis. We feel that the calcium precipita ion 
in this particular instance is a form of stone 
formation. We have attempted to exp/ain 
why precipitation, and not stone format 
occurred; but we wish to emphasize that 
factors necessary for stone formation, nan 
chronic infection; stasis, produced by c\ 
duct obstruction; abnormal chemical « 
binations, as evidenced by the hypercalew ia; 
and altered function of the gall-bladder \ all. 
as revealed by the pathological examina’ ion 
of the gall bladder and the abnormal reac ion 
of the gall-bladder contents, were prese! in 
this case. 


The return of the blood calcium to no nal 
after operation remains unexplained. [ 
precise sources of the calcium, the influ 
modifying its amount, and the compar ive 
rarity of its precipitation in pure form i_ the 
gall bladder, are other problems that re ain 
to be solved. 


SUMMARY AND CONCLUSIONS 


1. An unusual case of hydrops of th 
bladder which contained pure amorphou 
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¢) stalline calcium carbonate without stones, 

bt which was associated with cystic duct 
truction due to a stone of the same com- 
ition, and was accompanied by a hyper- 
“emia, is here presented. 

The roentgenological studies revealed a 
dow in the region of the gall bladder which 
ted its position and changed its shape 
‘scentic and oval). We believe that a 

de nonstration of such shadows by X-ray is 
stiong evidence in favor of a highly concen- 
treted calcium sediment. 

We believe with Phemister that cystic 
duct obstruction is a constant factor that 
accompanies increased calcium content of the 
gall bladder. This factor is present whether 
the wall of the gall bladder is the seat of cal- 
cification or when the viscus contains pure 
calcium stones, calcium “soaps,” or, as in our 
case, pure calcium precipitate. While in 
Phemister’s cases the cystic duct obstruction, 
when due to a stone, was always due to one 
of the cholesterol or cholesterol pigment 
variety, that in our case was caused by a fri- 
able calculus composed of the same material 
as that present in the gall bladder. It should 
be pointed out that in one of the cases re- 
viewed by this author, the obstruction was 
not calculous, but carcinomatous in nature. 

4. The factors recognized as being neces- 
sary for stone formation as laid down by 
Ascholf, were present in this case, and we be- 
lieve that this is a type of stone formation. 

5. Some of the factors operative in this case, 
as in all cases of gall-stone formation, particu- 
larly calcium stone formation, remain un 
solved. 


We wish to express our gratitude to Dr. M. Ff. Goldsmith, 
rocntgenologist of the Montefiore Hospital, for the X-ray 
interpretations; to Dr. Krikor Yardumian, pathologist of 
the same institution, for his pathological and analytical 
reports; also to Dr. M. A. Goodstone, for his kindness in 
translating foreign literature; and to Dr. M. A. Hershenson, 
lor his splendid photographic reproductions. 
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HE basic cause of ulcer of the stomach, 

duodenum, and jejunum is still the sub- 

ject of debate. The problem has been 
attacked from various angles. Many theories 
and hypotheses have been advanced to ex- 
plain the occurrence and life history of these 
lesions. The earlier investigators concentrated 
upon the pathological and clinical aspects of 
the ulcer itself. Changes in the gross and 
microscopic appearance of the adjoining 
mucosa were at first believed secondary to the 
ulcer itself. The pathological studies were, 
until recently, confined to autopsy material 
and were unsatisfactory in accurate histologi- 
cal detail because of the rapidity with which 
autolytic changes occur in the gastro-intes- 
tinal tract. Particularly was this so of the 
rest of the stomach and duodenum in cases of 
ulcer. When, however, the operation of 
radical resection was adopted as the procedure 


of choice in European clinics the opportunity 
presented to fix the specimen promptly and to 
study material free of the artefacts due to 
autolysis. In many instances gross lesions of 
the mucosa were seen which were not detect- 
able by external inspection and palpation of 


Anterior wall 


Posterior wall 


Fundus 


Fig. 1. Diagram showing locations from which blocks 
were taken. 


the specimen. Histological evidence of diffi 
changes in the mucosa were found, howe\ 
in all specimens even when no abnormalit 
were observed in the fresh state. 

The operation of partial gastrectomy a 
subtotal gastrectomy has been employ 
since 1923, in the surgical treatment of ul 
upon the service of Dr. A. A. Berg. ‘| 
present study is based upon 124 specim 
from cases in which this operation was ) r- 
formed upon patients with the clinical di 
nosis of ulcer (68 ward patients, 56 priv 
patients). The specimen was promptly ope: 
along the greater curvature, pinned out, a 
submerged in the fixing agent (Bouin’s flui 
The next day blocks of tissue were removed 
shown in Figure 1. Several sections were « 
and stained from each block of tissue. 

To make clear the significance of our fi 
ings, one should bear in mind the anato: 
and _ histology of the normal stomach a 
duodenum. Such material to be satisfact: 
for microscopic study, must be procured a 
fixed promptly after death. The study 
Paschkis and Orator, and the modern tex 
books of normal histology form the basis 
the following description. As indicated 
Figure 2 we distinguish certain areas of 
stomach, namely, cardia, fundus, antrum, : 
pylorus. 


Cardiac ares 


Re-entrant angle 


Areas in the stomach as distinguished b 


Fig. 2. 


author. 
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lig. 3. Li, Pseudopyloric transformation in case of 
gastric ulcer. X 30. 


At the junction of cesophagus and stomach, 
the squamous epithelium of the former ceases 
rather abruptly and is replaced by columnar 
epithelium which lines the gastric mucosal 
surface. Opening by crypts or pits lined by 


similar cells are the cardiac glands, compound 
tubular structures which secrete mucin. They 
may be entirely absent, or occupy a zone of 


5 to 10 millimeters. At times patches of 
gastric mucosa occur in the lower oesophagus, 
and tubular glands like those of the fundus 


lig. 5. 1.2, Case of gastric ulcer with multiple erosions in 
Various stages. Section shows atrophic gastritis, acute in 
flammation, renewed erosion at the right. 


lig. 4. 


Same section showing polynuclear leucocytic 
infiltration. 


X 300. 


may be present. The fundus area presents 
normally a uniform type of mucosa. The sur- 
face and crypts are lined by columnar epi- 
thelium which produces mucin and forms a zone 
comprising 20 to 30 per cent of the mucosal 
thickness. Into the crypts empty the simple 
tubular or branched glands arranged parallel 
to each other and made up largely of two 
types of cells: (1) the granular, zymogenic, or 
chief cells which produce pepsinogen, and 
(2) the spherical, parietal, or acid cells which 


lig. 6, 
5. Acute 
cosa. 


Same case of gastric ulcer as shown in Figure 
inflammation with erosion in fundus mu 
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lig. 7. Section of posterior wall of antrum. Case of 
acute diffuse gastritis with massive hemorrhages. Mul 
tiple erosions, no true ulcer present. 30. 


produce hydrochloric acid or its precursor. At 
the junction of crypts and tubules are the 
mucous neck cells. 

The antral mucosa has the same type of 
surface epithelium but the crypts are deeper, 


occupying 50 to 60 per cent of the mucosal 
thickness. Into each crypt open several 
branched tubular glands, the cells of which 
have a pale protoplasm and resemble those 
of Brunner’s glands of the duodenum. Their 
secretion is alkaline and they are believed 
to produce a hormone which activates the 
fundus mucosa in the chemical phase of gastric 
secretion. The junction of fundus and antral 
mucosa may be sharply demarcated or repre- 
sented by a transitional zone of variable ex- 
tent, the surface and crypts being of antral 
type but the deeper glands consisting of inter- 
mingled antral and fundal types. 

As the pylorus is approached the surface 
and crypt epithelium shows goblet cells. The 
deeper glands become more numerous and 
form larger groups resembling the Brunner 
glands of the duodenum. In the latter, how- 
ever, these glands are present below as well 
as above the muscularis mucosi. [Extracts of 
the duodenal mucosa containing Brunner’s 
glands injected intravenously cause secretion 
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Fig. 8. Same case. Broad duodenal erosion. No ti 


ulcer present. 

of pepsin and hydrochloric acid by the stoi 
ach, thus resembling the antral glands in fui 
tion. The duodenal mucosa presents 1 
characteristic villi of the small gut, covered | 
columnar epithelium interspersed with go 
let cells. Into the clefts between the villi op: 
the crypts of Lieberkuhn, secreting glan: 
made up of low columnar epithelium, Panet': 
cells, and argentaffine cells. 

The stroma of these various types of m 
cosa is also of importance in evaluating lesion 
observed in them. In the fundus mucosa it 
very small in amount, confined almost ce: 
tirely to the spaces between the gastric cryp'- 
and necks ot the glands. In the antral muco 
it is larger in amount and present not only b 
tween the gastric pits but also between t! 
deeper glands. It is formed by fibrils, reticul 
cells, lymphocytes, plasma cells, eosinoph 
and mast cells. In the antral and pyloric 1 
gions a few small collections of lymphoid ti 
sue occur resting upon the muscularis mucos 
In the duodenum a similar but more cellu! 
stroma fills the interstices between the c¢; 
thelial elements. 


DESCRIPTION OF THE LESIONS OF 
AND DUODENITIS 


GASTRI 


In the 124 specimens studied we observ |! 
that the inflammatory changes conform > 
certain general types. While usually diff 
they may be patchy in distribution. Althou 
most frequently advanced and intense in | 
antral and duodenal mucosa, they may also 
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lig. 9. L2, Case of ulcerous gastritis. X 30. 


found in the fundal mucosa, especially in 
cases of gastric ulcer. 

Extensive inflammatory processes may be 
suspected when perigastric adhesions, conges- 
tion, oedema, and increased vascularity are 
noted at the operating table, but in most cases 
macroscopic changes are seen only when the 
specimen has been opened. These consist, in 
the acute cases, of a diffuse or patchy redness 
and thickening of the mucosa. Small super- 
ficial or deeper mucosal defects varying in 
size from a pinhead to a centimeter in diame- 
ter, so called erosions, may be present. They 
are usually surrounded by a zone of intense 
erythema, may be covered by exudate, and 
are usually found in the antrum, especially 
along the lesser curvature, rarely in the fundal 
mucosa. In a few instances (6 of our series) 
large irregular serpiginous or geographical 
areas of erosion are found which are classified 
as cases of ulcerous gastritis, first described 
by Nauwerck. In these specimens the involve- 
ment of the submucous muscular and serosal 
coats is so marked that the operator suspects 
malignancy. It should be emphasized, how- 
ever, that erosions may be discoverable only 
by microscopic examination of the specimen, 
especially is this the case in the duodenum. 
Irequently they are observed in the immedi- 
ate neighborhood of the gross ulcer which ap- 


Fig. to. Gross specimen. Case of multiple duodenal 


ulcers, acute gastritis with macroscopic erosions. 


pears to form by a conglomeration or fusion 
of erosions, and then by extension deeper into 
the gastric or duodenal wall. Here it is neces 
sary to point out that a somewhat arbitrary 
differentiation is made between an erosion 
and an ulcer in that the latter term is used 
only when the mucous membrane defect has 
penetrated and disrupted the muscularis mu 
COS. 

In other specimens these acute lesions are 
absent or minimal, but the mucosa is hyper 
trophic, thickened, and papillary or velvety 
in appearance. These changes may be so 
marked as to produce a polypoid appearance 
not only of the antral but of the fundal mucosa 
as well, the efat mamelonee of French authors. 
In still others, atrophic, fibrotic changes have 
taken place causing the mucosa to be reduced 
in thickness, pale, and smooth. Alternating 
areas of hypertrophy and atrophy may be 
seen in still other specimens. These are the 
cases of chronic gastritis and duodenitis. On 
microscopic examination, however, evidences 
of recurrent acute inflammatory foci are fre 
quently observed, healed erosions, and recur 
rent or renewed erosion of healed lesions in 
dicating that the acute inflammatory process, 
although resolving, is not wholly spent. 

The microscopic changes of gastritis and 
duodenitis involve all the structures of the 
mucous membrane. In acute lesions the 
lamina propria or interstitial tissue is greatly 
increased throughout, by increased capillary 
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Fig. 11. Healed duodenal erosion. X 35. 

vascularity and by enormous numbers of cells 
both within and around them, between the 
gastric pits and between the glandular ele- 
ments. These cells consist almost entirely of 
polymorphonuclear leucocytes with few re- 
maining lymphocytes, plasma cells, and eosin- 
ophils. The leucocytes are also seen in the 
lumen of the glands and the collecting tubules 
or pits and are found wandering through be- 
tween the epithelial cells of these structures 
and of the surface. Thus an inflammatory 
exudate pours out of the stroma toward the 
lumen of the stomach and duodenum. The 
most intense manifestation of this process is 
seen in the papilla (Leistenspitze). At the 
apex of the papilla and in the depth of the 
crypts, epithelial defects are observed from 
which the exudate oozes forth in a fan shaped 
manner like a smoke screen. The epithelial 
cells themselves contain leucocytes within 
vacuoles. This invasion probably precedes 
the disappearance of the epithelial cells which 
results in erosions (leistenspitzs Erosionen). 
The cellular infiltration involves the muscu- 
laris mucosw, submucosa, and even the mus- 
cularis and serosa. In these structures it is 
more usual to find round cells predominant, 
collected about the capillaries and in lym- 
phatic spaces. The proportion of polynuclear 
leucocytes to round cells in the stroma is the 
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Healed duodenal ulcer with renewed erosi: 


Fig. 12. 


basis for grading which we have adopted; th 
grades 4 and 3 are acute gastritis lesio 
grades 2 and 1, subacute. As already stat: 
foci of acute inflammation may be found 
the chronic hypertrophic and atrophic for 
Erosions are usually found in the grade 3 a 
4 cases. They may be very numerous a 
only microscopic in size or fewer in number 


larger and deeper, extending to the muscularis 


mucosx, or in some instances down to t 
lymphoid follicles resting upon the latter, 
so called follicular erosions. The larger e1 


sions seem to form by fusion of neighboring 


smaller ones and by progressive destructi 


of the underlying stroma and glandular struc- 


tures. By fusion of larger erosions the serpivi 


nous lesions of ulcerous gastritis may be cx- 


plained. Open capillaries in these erosic 
cause a seepage of blood into the stomach 
duodenum and account for the massive hx 
orrhages which occur in these cases witho 
any true ulcer being present. If the proc: - 
continues the muscularis mucose may be 
vaded and broken and an acute ulcer resu! 
The réle which the acid gastric secretions p 
in the progress of these lesions is still deb 
able. Konjetzny believes that since no ¢ 
dence of anemic necrosis or hemorrhagic 
farction has been found in these areas a \ 
cular origin can be excluded, nor does he 
lieve that the gastric juice is a factor. In 1 
respect he differs from Hauser and Buech 
who ascribe an important contributory rol 
peptic digestion. 

That erosions can heal with subsidence » 


f 


the acute process there is no doubt. In sp: |- 





ASCHNER AND GROSSMAN: GASTRITIS AND DUODENITIS IN ULCER PROBLEM 339 


TABLE I.—SUMMARY OF SPECIMENS STUDIED 





Gastric ulcer 


Duodenal ulcer 





Gastritis and duodenitis (no true ulcer) 





Ulcerous gastritis 








Secondary cases 





| Ward patients Private patients 





TABLE II.—FOURTEEN GASTRIC ULCER SPECIMENS 


Location of ulcer 
Juxtacardial 
Re-entrant angle 
Prepyloric 


Type of mucosa in which proximal line of resection 
passed at lesser curvature. 


CEsophageal.......... 
Fundal 
Transitional. . . 
Antral 

| No No | 


lesion | 





Gastritis 





Antral 


Fundal 


Duodenitis 


Ulcerous gastritis present in 2 specimens. 
TABLE III.—SEVENTY 


Single ulcer 
Multiple ulcers 


| Chronic | 
specimen | hypertrophic 


graded 


Type of mucosa in which proximal line of resection 
passed at lesser curvature. 


Transitional 
Antral 


No | 
lesion 


No 


Chronic 
specimen | hypertrophic 


Gastritis 
Antral 
Fundal 


Duodenitis 


mens of subacute and chronic gastritis and 
duodenitis the growth of epithelium from 
neighboring surface and gland cells is ob- 
served progressing from the borders of the 
defects over the granulation tissue. In other 
lesions complete epithelization has occurred, 
a single layer of cuboidal cells covering the 
granulation and connective tissue which still 


Chronic 
atrophic 


Acute ¢ 


contains polynuclear leucocytes. In _ the 
vicinity of these healing and healed erosions 
one notes cystic dilatation of the glands, 
replacement of the deeper glandular struc- 
tures by granulation, and scar tissue. A 
remarkable change in the surface and crypt 
epithelium is also observed, the so called 
pseudopyloric transformation characterized 
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TABLE IV. 


ELEVEN GASTRITIS AND DUODENITIS SPECIMENS, WITHOUT TRUE ULCER 


Cases 


‘Type of mucosa in which proximal line of resection 


passed at lesser curvature. 


lundal. 
Transitional 
Antral 


Chronic 
hypertrophic 


No 


| Doubtful 
esion 
Gastritis 

Antral 


Fundal 


Duodenitis 


TABLE V. 


Previous operation 
Gastric ulcer 
Gastro-enterostomy* ! I 
Pyloroplasty 
Pylorectomy 
Partial gastrectomy (ausschaltung) I 
Suture of perforation 


*Includes one with previous pyloroplasty 
°Also had duodenal ulcer 


by goblet cells and at times even Paneth cells, 
a type of epithelium resembling that of the 


intestine. 

In these areas particularly do evidences 
of persistent inflammation or renewed in- 
flammation with polynuclear leucocytic in- 
filtration and renewed erosions appear. Such 
areas are commonly found in the antral zone, 
rarely in the fundal mucosa. In some cases 
the antral mucosa is almost entirely replaced 
by this type of mucus secreting goblet cell 
epithelium. As the inflammatory process re- 
solves, the stroma decreases in amount and the 
polynuclear leucocytes are replaced by plasma 
cells and lymphocytes. 

Recrudescences of acute inflammation, 
renewed erosions, healing, scarring, and meta- 
plasia may go on repeatedly in such diseased 
mucous membranes terminating in extensive 
atrophic changes. The inflammatory process 
commonly involves the antral and duodenal 
mucosx but the fundal mucosa does not en- 
tirely escape although here the frequency and 
intensity of the process is found to be much 
less. 


Chronic 
atrophic 


Duodenal ulcer 


Erosion 


TWENTY-FIVE SECONDARY CASES 


Predominant lesion 


Gastritis and 


Margin: t 
duodenitis arginal ule 


Jejunal ulcer 
' 5 3 








DISTRIBUTION OF THE LESIONS 

The findings in our surgical material corre 
spond qualitatively with those observed hy 
the European contributors such as Kalima 
Orator, Puhl, Konjetzny, and others. Analy 
sis of our findings is presented in the appende« 
tables grouping the cases and summarizing 
the pathological lesions. Konjetzny state: 
that, in one hundred consecutive cases studic«| 
by Puhl, isolated erosions were seen macro 
scopically in 80 per cent, and lesions of ulcci 
ous gastritis and duodenitis in 45 per cent. 

In our material, erosions were recognizab|: 
macroscopically in 32 cases, and serpiginou- 
ulcerous gastritis was observed in 6 additiona! 
cases, about 30 per cent in all. Other gros 
evidences of gastritis and duodenitis wer 
apparent in an additional 35 specimens. Mi 
croscopic erosions were found in 79 instances 
about 64 per cent of the 124 specimens. ( 
14 gastric ulcer cases, they were present in 7: 
of 70 duodenal ulcer cases, we found them in 
45; in 11 specimens with no true ulcer, erosion 
were seen in 9; in 25 secondary cases, the) 
occurred in 14. Their distribution in thi 
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TABLE VI.—TWENTY-FIVE SPECIMENS OF SECONDARY CASES 


Cases 


Type of mucosa in which proximal line of resection 
passed at lesser curvature. 


Transitional. . 
Antral 


No Chronic 
lesion specimen | hypertrophic 


Ga tritis | 


2 


Fundal 5 | I 


— 
| 


Duodenitis | 7 


Previous operation 


ristro-enterostomy 


Pyloroplasty 
Pylorectomy 
Partial gastrectomy 


Suture of perforation 


three mucosal zones is indicated in the 
tables. 

It is evident that the frequency of erosions 
both on gross and microscopic examination, 
and the intensity of the inflammatory process 
is considerably less in our series of specimens 
than in those reported by European investi- 
gators. We believe this is due to the fact that 
most of our patients are on a strict Sippy 
regimen for periods of 1 to 3 weeks prior to 
operation and that this treatment is condu- 
cive to resolution of the inflammatory process 
and healing of erosions. In European clinics 
one notes much less co-operation between 
medical and surgical departments than ob- 
tains in our own hospitals with the result that 
ulcer patients admitted directly to the sur- 
gical clinic with active symptoms are usually 
operated upon without the preliminary medi- 
cal management which we are accustomed to 
employ. Konjetzny himself observed that 
preliminary medical treatment of these pa- 
tients tends to disappearance of the acute and 
subacute inflammatory process in the mucosa. 


RELATIONSHIP OF GASTRITIS AND DUODENITIS 
TO ULCER 


We realize the limitations of purely mor- 
phological studies without experimental re- 


Chronic 
atrophic 


Acute and subacute graded Erosions 


Te | @ zw 
— | - 
| 


I 2 | 
I | 





production of the lesions when applied to the 
problem of the etiological relationship of the 
inflammatory changes described to acute and 
chronic ulcers of the stomach, duodenum, and 
jejunum. Certain deductions, however, are 
permissible when the findings and clinical data 
are analyzed. Of first importance is that 
group of cases with the typical symptoms of 
ulcer characterized by periodic pain, remis- 
sions and bouts of active bleeding, patients in 
whom the operative specimen reveals no true 
ulcer, but definite evidence of acute gastritis 
and duodenitis with erosions. It is this type of 
case in which X-ray examination, usually 
made when the acute symptoms have sub 
sided, is entirely negative and in which ex 
ploration frequently reveals so little or no 
pathology on inspection and palpation that 
the surgeon finds no indication for any sur- 
gical procedure. Even pyloroduodenotomy 
and inspection may reveal no recognizable 
lesion, yet at a subsequent time a typical ulcer 
may develop and be removed surgically. 
These are the cases which have been de- 
scribed as “essential hamatemesis” or gas- 
trostaxis. In discussing the healing of ulcers 
and their life cycle, Crohn stated that an 
acute ulcer had been present but healed be- 
fore exploration was undertaken. If one 
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remembers, however, that the inflammatory 
lesions and erosions may be recognizable only 
by microscopic section, that they may be dis- 
tributed beyond the range of inspection pos- 
sible through the usual exploratory incision, 
and, moreover, may have partly resolved 
under preliminary medical management, the 
explanation of these cases upon the basis of 
an acute pre-ulcer gastritis and duodenitis 
seems more probable. 

The similarity of erosions to the acute ulcer, 
their variation in size and depth and their 
apparent progressive nature leads us to be- 
lieve that the erosion is the precursor of the 
typical acute ulcer. We have seen, moreover, 
that erosions may heal and break-down again, 
and that healed ulcers may present renewed 
erosions favoring recurrence. In the stomach 
and duodenum in which ulcer has occurred 
and healed, new ulcers may form as a result 
of renewed inflammation and erosion. 

The factors, however, which determine the 
development and persistence of the chronic 
callous ulcer and operate to prevent or hinder 
its healing are not well understood. Me- 
chanical and vascular causes have been in- 
voked but do not entirely satisfy us. That a 
chronic ulcer advances excentrically by ero- 
sions forming in the mucosa at its edge, our 
specimens give ample evidence. That ser- 
piginous ulcerous gastritis develops in a simi- 
lar manner also seems probable. In cases of 
chronic callous ulcer subsidence of the gas- 
tritis and duodenitis to a chronic hypertrophic 
or even atrophic stage occurs frequently, but 
such mucous membranes are liable to renewal 
of the acute inflammatory processes. The 
rapid relief of pain in the patient with a cal- 
lous ulcer after a short period of strict dietetic 
management is explainable by the subsidence 
of the associated gastritis, the ulcer itself be- 
ing relatively unaffected and much slower to 
respond to treatment by evidence of healing. 

In view of the constant association of gas- 
tritis and duodenitis in the ulcer stomach, and 
the evidence that this process passes through 
an acute, subacute, and chronic phase with 
recurrences, it seems likely that the so called 
life cycle of ulcer is dependent upon the life 
cycle of gastritis and duodenitis, and that 
only if a healed stage of the latter is attained, 
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is permanent healing of the ulcer and freedom 
from new ulcers possible. In the case of cal- 
lous ulcer, however, healing of the lesion may 
not occur despite the subsidence of gastritis 
to a chronic or even atrophic stage. 

On the other hand, that gastritis and duo- 
denitis may go on with periodic recurrence of 
symptoms simulating renewed ulceration, or 
with actual renewed ulceration after medical 
management and various conservative sur- 
gical procedures performed for the cure of the 
original ulcer with apparent success, is sup- 
ported by the findings in the secondary cases 
(Tables V and VI). That jejunal ulcer may 
occur even after radical resection is certain, 
but the factors responsible for this occasional 
failure require careful investigation. 


CONCLUSIONS 


We believe that the following conclusions 
may be accepted on the basis of present 
knowledge. 

1. Ulcer does not occur in a normal gastric 
or duodenal mucous membrane. 

2. Gastritis and duodenitis precede the 
development of ulcer and predispose to it. 

3. Gastritis and duodenitis is a disease 
process which passes through acute, subacute, 
and chronic stages with recrudescences. True 
ulcer may not develop, but when it does, is a 
phase of the process. 

4. The factors responsible for the develop- 
ment and persistence of the chronic callous 
ulcer are not well understood. 

5. Ulcers may heal spontaneously, or as a 
result of treatment or surgery, but the under 
lying gastritis and duodenitis may persist and 
predispose to renewed ulceration. 

6. The etiology of gastritis and duodenitis 
of the type which we believe precedes ulcer, 
is not known. Whether this type of gastritis 
and duodenitis is specific is still an open ques- 
tion, and similar studies in other gastric !c- 
sions are in progress. Unfortunately, post 
mortem material is usually of no value for the 
detailed histological study necessary for 
morphological investigation. Determination 
of the etiological factor or factors in gastritis 
and duodenitis seems to us a necessary pre- 
cursor to discovery of the basic cause of 
ulcer. 
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rare condition, was known to the older 

obstetricians and referred to under the 
name of adherent placenta. Morgagni, Tar- 
nier and Budin, according to Reeb, mentioned 
the condition and stated that it was difficult, 
even with the bistoury, to separate the pla- 
cental tissue from the uterine muscle. 

The most conspicuous elements of the pla- 
centa are the villi and the intervillous spaces, 
for they make the greater bulk of the organ. 
The decidua basalis or serotina, the maternal 
portion of the placenta, is found beneath the 
villi and is penetrated by them in some places. 
In the decidua basalis, which is made up 
largely of decidual cells—modified stroma cells 
of the endometrium—may be found blood 
vessels, uterine glands, and, in its superficial 
portions, fetal ectoderm mingled with the 
decidual cells. The membrane of Nitabuch, a 


Pier condi accreta, although a very 


dense fibrinoid structure composed largely of 
necrotic chorionic epithelium is found along 
the muscle border, in proximity to the villi. 
The villi and the adjoining smooth muscle 
cells may sometimes be involved in the ne- 


crotic layer. Under normal conditions, the 
basal decidua is interposed throughout be- 
tween the villi and the uterine musculature. 
This has a profound significance since it is 
responsible for the separation of the placenta, 
the ragged torn surface of which has become 
split off and remains adherent to the villi. 
The normal separation of the placenta is 
facilitated by the spongy decidual layer. Fol- 
lowing the expulsion of the fetus, the venous 
spaces fill with blood and as the contractions 
and relaxations of the musculature continue, 
separation occurs. If this layer is absent, it 
becomes obvious that the separation will be 
more difficult. The partial or complete ab- 
sence of decidua compacta will make the sepa- 
ration even more difficult. If the chorionic 
villi are in direct contact and penetrate into 
the muscle layer, separation will be found im- 


possible without tearing portions of the myo- 
metrium. In the presence of only a thin layer 
of decidua compacta or in the absence of it, we 
speak of placenta accreta vera. If the chori- 
onic villi penetrate into the muscle layers, the 
condition of placenta increta results. The 
term placenta accreta, as found in the litera- 
ture, is applied to both pathological defects. 
From these basic anatomical considerations it 
is obvious that the clinical course will be in- 
fluenced by the extent of the chorionic in- 
vasion. In association with accreta there are 
only a few statements made in the literature 
concerning the decidua vera and all of them 
report defective development rather than 
hypertrophy. 

The differentiation of accreta from the so 
called adherent placenta, which is due to a dis- 
turbance in the mechanism of separation, 
offers no great difficulty. In the former, with 
the gloved hand in the uterus, no line of cleav- 
age between the placenta and the uterine wall 
can be found, thus making removal impossi- 
ble, while the line of cleavage is always found 
and manual removal is not as a rule very diffi- 
cult in the latter. The condition of adherent 
placenta might be encountered when the organ 
is large and thinned out or when implantation 
has occurred in a uterine horn. 

Clinically, when the placenta, after separa- 
tion, is retained in the birth canal one notices 
bleeding, descent of the cord, and a round, 
firm fundus which has risen to a higher level 
than it occupied immediately after the expul- 
sion of the fetus. If, on the other hand, the 
placenta is adherent and has not separated 
from the uterine wall, one finds no bleeding 
from the site of placental implantation, no 
descent of the cord, and intermittent uterine 
contractions are felt. It is a striking clinical 
phenomenon that placenta accreta is not asso- 
ciated with severe loss of blood, until the 
operator begins an attempt at separation 
of the placenta. 
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Adherent placenta is usually partial and 
accompanied by severe hemorrhage. 

Placenta accreta has been reported to occur 
from the third month of pregnancy to full 
term. 

ETIOLOGY 

Three factors are usually responsible for 
this anomaly according to the studies of Kwar- 
tin and Adler. 

1. Maldevelopment of the uterus with hy- 
poplasia of the endometrium and destructive 
changes of the properly developed endo- 
metrium. 

2. Excessive growth of the chorionic ele- 
ments. 

3. Insufficient antiferment production 
against the erosive power of the trophoblast, 
possibly due to deficiency of the hormonic cy- 
cle of the maternal organism. This point, 
however, needs further study and elabora- 
tion. 

The causes may be summarized as: (a) 
manual removal of the placenta in one or more 
previous pregnancies with resulting damage 
to the endometrium; (b) the performance of 
vigorous or repeated curettages; (c) medica- 
tion of a destructive and erosive type or 
vaporization employed in the uterus; (d) the 
presence of submucous myomata with conse- 
quent atrophy of the overlying mucosa; (e) 
the use of the old practice of steaming the 
uterus; (f) affections of the endometrium, 
such as endometritis, septic puerperal proc- 
esses, pyometra; (g) faulty position of the 
placenta, placenta previa; (h) pregnancy in a 
uterine diverticulum. 

INCIDENCE 

Berry Hart, in 1889, and Hofmeier, in 1890, 
published the first observations with histo- 
logical examinations. Since then a review of 
the literature gives the following figures: 


Blagodarow case in 13,000 deliveries 
Forster. . case in 7,000 deliveries 
LO aes ...1 case in 40,000 deliveries 
case in 8,000 deliveries 

Klaften ...I case in 14,000 deliveries 
0 1, AOE eee .I case in 20,000 deliveries 
Leopold case in 10,000 deliveries 
Nathanson case in 20,000 deliveries 
.I case in 6,000 deliveries 

Stoeckel 1 case in 8,223 deliveries 


An average of one case in 14,622 deliveries. 


STATISTICS 


The literature on placenta accreta consists 
almost entirely of case reports. In many i! 
stances this pathological entity is confuse: 
with adherent placenta. I have included, in 
my report, only those cases which had hist; 
logical study and in a few occasions postmor 
tem and clinical study which left no doul)t 
that the placenta had grown directly in the 
uterine musculature. 

EK. Francois' quotes Trousset’s published 10 
cases of adherent placenta in women who hai 
previously been curetted, 5 of these were pr 
mature deliveries. One of the ro patients, 
Jacobs, had a hysterectomy with recovery ani 
the report says, “The anatomic specimen 
showed the intimate connection existing | 
tween the placenta and the uterine wall: 
No histopathology was given, however. I\c 
further reported 6 cases from the Baudelocqic 
clinic where the placenta was delivered |)y 
morcellation but here again no microscopi: 
study was mentioned. I have grouped the 82 
collected cases under four heads, namely: 
those treated by manual extraction, those 
treated by abdominal hysterectomy, those 
treated by vaginal hysterectomy, and one case 
treated by cesarean section. 


MATERNAL MORTALITY IN PLACENTA ACCRETA 


In the series of 36 cases treated by manual 
extraction, 26 mothers died and 10 recovered, 
a mortality of 72.1 per cent. The women who 
recovered probably had partial placenta a: 
crete, although this point is not stated, for 
it seems almost unbelievable that one coul: 
separate an entire placenta from the uterine 
musculature without tearing the uterus and 
without severe hemorrhage and sepsis, tlic 
complications to be feared and which usually 
result in death when this method is persist. 
in. 

Abdominal hysterectomy gave 32 recoverivs 
and 2 deaths in a group of 34 cases, a mortali!y 
of 5.8 per cent. In one instance the cause of 
death was not stated, in the other it was pei- 
tonitis, the patient dying on the eighth pos'- 
partum day. From the standpoint of resu!is 
this method stands out as the rational one and 


18°, Paris, 1924, 70 pages. 
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TABLE I.—PLACENTA ACCRETA TREATED BY MANUAL EXTRACTION 


Author . Complication Operation 





Ahlfeld (2) DD ; Perforation of peritoneum 





Anderson (5) a D 





Andrews (6) Placenta removed pieceme al. No histo- 
pathology. Clinically accreta 





Baisch (7) 





Bauereisen (8) E mbolisn mn 


Cooper (13) P ‘lace nta removed piecemez al. No histo 
Pathology. Cc linically accreta 


Dietrich (14) Rupture of uterus 


Dorsett (15) Sepsis. Pelvic cellulitis ond pelvic ainioeia Manual extraction piecemeal 


Freund- Hitechmann (19) Detachment of placenta 





Goethals, quoted by Jackson Gn) laversion of uterus Manual extraction 


Hense (22) 





Hink (23) Placenta previa a 





Hofmeier (24) 





Jackson (27) One third of placenta adherent to posterior] Manual extraction 
wall of [ uterus 





Kellogg, quoted by Jackson (30) Cervix torn deeply on rig ight hte. Post-] Manual extraction 
morten m dis agnosis 


Kworstansky (36) ad 





Labhardt (37) Diverticulum 





Lehmann (38) Divertic siluns and rupture of uterus 





Leopold-Leisse (39) 








Martin, E. (40) 





Meyer-Ruegg (42) 





Neumann, Julius (4s) Pla Ac enta pre evia 


Nordmann (46) 


Polak an and | Phelan (48) Excessive haemorth: age 





Polak and Phelan (48) Sepsis Manual extraction piecemeal 





Polak and Phelan (48) Sepsis Manual extraction piecemeal 





Schmidt (51) ‘ P lace nta previa 





Schmidt (52) P lacenta a pra evia 





Schweitser (54) Placenta praevia 


Schweitzer (55) 





Schwendener (56) Rupture di uterus 





Schwoerer (57) DL Placenta left in uterus 12 days. ‘Died 
12th « ay 








Steinbiss (58) D D “‘Two- thirds of placenta grown in musc 
Abortion lature 


| Tenant- Wilson and Craig-Sullivan (61) DD Postmorte1 m 1 place nta ‘adhe rent to o vault of 
5 mos. preg. uterus 








| Vogt ( (63) D 





| Wilson (66) D Died 11th day. ‘Cong ai uterus Manu: sal extraction piecemeal 














*Fate: M—Mother. C—Child. L—Lived. D—Died. 





Abrams, 


SURGERY, GYNECOLOGY AND OBSTETRICS 


TABLE IL. 


Author 


Sam, quoted by Dorsett 


Alexandroff (4) 


Albrecht (3 


Baumgart and Beneke (9 


| Blagodarow (1 





Bortkewitsch (11 


Bortkewitsch (11) 
Breuer (12) 
Dorsett (15) 


Feiner (17) 


Forster (18) 


Gellert 


Holzbach (25) 


Irving, quoted ™ = kson (26) 
Sache yn a) 
Joachimovits 28) 


Kakanow (29) 


Ke I gg, que oted by Ja ackson (30 


Klosterman (32) 


Kra 2toc chil ( 


| Kw: urtin and Ac ler (35) 


Meyer, R. 


Nathanson (43) 


} Neumann, » H. O. (4 


Polak and Phelan (48) 


Picex li (47) 
Piccoli 17) 


P roctor ant nd Glasco k 


Reeb (50) 


Schwarzenbach 


Stephan (59) 


Sussig (60) 


33 


34 


*Fate: 


is advocated by all recent writers on the sub- 
The mortality is about that of a hys- 
terectomy on a puerperal uterus. 
vaginal hysterectomy group there were 11 


ject. 


Tiemeyer (62) 


Weeelin | (64) 
M—Mother, C—Child, 


-PLACENTA 


1) 


Lived, 


| 





Fate* 
M C 
D 


D- 


L D 


5 mos. preg. 


-Died. 


In the 


Complication 


Ruptured uterus 


Ruptured uterus 


Divertic ulum of uterus 


Atony of u uterus 





ine w. all and s serosa 


|S Submuci ous myoma 


‘Ruptured uterus 





Submucous myoma 


morcellation. 


Clinical diagnosis, no histopathology 


Peritonitis. Died eighth day postpartum 


P lacenta he ait loved its way through uter- 


ACCRETA TREATED BY ABDOMINAL HYSTERECTOMY 


Operation 
Hysterectomy, type not 
state 


“Abdominal I hy sterectomy 


Total ¢ e xtirpation 


Supre AV agini al amputation 


Hyste rectomy, type not stat 
Supravaginal amputation 
Total extirpation 

Porro 


Supravaginal amputation 


Supravaginal amputation 


Hyste rectomy, ‘type not sta 


Total extirpation 


Supravaginal amputation 


Supravaginal amputation 


Supravaginal amputation 


Porro 


Porro 


Supra AV: aginal amputation 


Supravaginal amputation 


Supravaginal amputation 


Porro 


Total e extirpation 


Hy: sterectomy, type not stat 


‘Hysterectomy, > ty per not stat 


Hysterectomy, ty type 1 not sta! 


Hysterectomy, type n not stil 


Supravaginal amputat ation 


Supravaginal amputa ation 


Porro 





Supravaginal amputs ation 


| Suprav aginal amputs ation 


Hysterectomy, type not st 


4 Supravaginal amputatior 1 


Suprav aginal amputation 


cases, 7 mothers recovered and 4 died, a mor- 
tality of 36.3 per cent, which is still a con- 
siderable improvement over the removal } 
There was one mother treated 
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TABLE IIL. 


he .* 
Author Fate” 


M 
L L 
L D 


3 mos. preg. 


| Joachimovits (28) 


| Joachimovits (28) 


| 
| Ecke (16) | 
| 


| Klaften (31) | 
| Klaften (31) | 
| Klaften (31) 
| Klaften (31) 
| Klaften (31) 
| Kraul (34) 
1 | Meyer, R. (41) 


11 | Weisz (65) 





| 
| 
| 
| 
DD & 
» DB | 


*Pate: M—Mother, C—Child, L—Lived, D—Died. 


TABLE IV. 


No Author M 


1 Neumann, H. O. (44) & & 


Fate* 
c 


*Fate: M—Mother, C—Child, L-—Lived, D—Died. 


by cwsarean section; this was a case of partial 
accreta and the mother recovered. 


MANAGEMENT 


In the presence of an adherent placenta, 
sufficient time having elapsed since the de- 
livery of the child and the usual methods of 
expression having failed, the patient should be 
anasthetized and the sterile gloved hand in- 
troduced in the uterus under the strictest 
asepsis. An attempt should be made to find 
a line of cleavage between the placenta and 
the uterine wall. If it is found that no cleav- 
age exists and that the placenta tears away 
from the musculature, further attempts at 
extraction should be given up. The uterine 
cavity should be packed with gauze, if the 
uterine manipulations have started a hemor- 
thage, and an abdominal supravaginal ampu- 
tation of the uterus should be performed. 
Blood transfusions, before and after opera- 
tion, should be administered as indicated by 
the patient’s condition. 


CASE REPORTS 


Case 1. Mrs. A. S., 38 years of age, was first seen 
on November 14, 1925, during the course of her 


| Multiple myomata 


Myoma of uterus 


Sepsis 
Inversion of uterus 


Lateral placenta pravia 


Cervical placenta pravia 


| ; 
Cervical placenta pravia 


PLACENTA ACCRETA 


PLACENTA ACCRETA TREATED BY VAGINAL HYSTERECTOMY 


Complication Operation 


| Vaginal total extirpation 


| Vaginal total extirpation 
cal anesthesia 


Vaginal total extirpation 
| Vaginal total extirpation 
Vaginal total extirpation 
Vaginal total extirpation 
Vaginal total extirpation 
Vaginal total extirpation 
Vaginal total extirpation 
Vaginal total extirpation 


| Vaginal total extirpation 


PLACENTA ACCRETA TREATED BY CASSAREAN SECTION 


Complication | Operation 


Cwsarean section 


second pregnancy. Her family history was not re 
markable, her previous health had been good, and 
her menstruation had been normal. The last period 
had occurred on April 6, 1925, had lasted 2 days, and 
she had had a show of blood on May 11, 1925. Her 
expected confinement had been figured for about 
January 13, 1926. Her first pregnancy had evolved 
without complications and she was delivered, 
normally, on March 30, 1915, of a normal infant, 
weighing nine pounds. The placental stage had 
presented no difficulties. A few hours after delivery 
she had a severe uterine haemorrhage which subsided 
after appropriate treatment. Two days later she had 
a second hemorrhage. She was given saline solution 
and rabbit serum to control the bleeding. Two con 
sultants were called. A transfusion of 500 cubic 
centimeters of whole blood, which was obtained 
from the husband, was performed. There was a 
severe reaction after the transfusion; the patient was 
very pale and weak. Ten days after the birth she 
had a third hemorrhage. The obstetric consultant 
then packed the uterus with gauze. Recovery was 
very slow and was complicated by sepsis. Four 
weeks after delivery a septic thrombophlebitis of the 
left lower extremity developed and this was followed 
by the same process in the right lower extremity. 
She was in bed for 8 weeks and resumed her duties 
gradually. At the time of my examination, the 
patient was 7 months pregnant; the uterus was large 
and rose eight fingers breadth above the umbilicus; 
the fetal heart, heard at the level of the umbilicus on 
the right side, was strong and regular. There was 
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Case 2. 


Fig. 1. 
tion of thrombi. > 20. 


Sclerosed blood vessels due to organiza- 


considerable oedema of the lower extremities and the 
blood picture showed marked secondary anzmia. 
Otherwise, there were no abnormal physical findings. 
She weighed 171 pounds, she had a justomajor pelvis, 
her blood pressure was 140 systolic and go diastolic, 
and the urine examination revealed albuminuria. 

She reported again on November 28. The oedema 
of the legs and ankles had increased and 2 days 
previously she had had a slight show of blood which 
had subsided by resting in bed. On December 12, 
the fundus of the uterus was at the level of the 
xiphoid cartilage, the baby was large, the blood 
pressure was 150 systolic and 95 diastolic and the 
oedema had extended to the abdominal wall. On 
December 26, the weight was 178 pounds, the blood 
pressure 140 systolic, 100 diastolic, the baby was 
large, the fetal heart, which was strong and regular, 
was heard on the right above and below the um- 
bilicus. 

She entered the Carney Hospital, in labor, on 
January 2, 1926. The dilatation was rapid, forceps 
were applied to the head in sight and she was easily 
delivered of a normal male child, weighing 10 
pounds. There was no bleeding after delivery and 
no apparent signs of placental separation. After 
waiting an hour and a half expression of the placenta 
was attempted without success. The sterile gloved 
hand was then introduced into the uterus, under light 
ether narcosis. No line of cleavage was found between 
the placenta and the uterine wall. The implantation 
of the placenta was fundal. A small corner of the 
placenta, at the left lower pole, was separated with 
difficulty and came out in shreds. The diagnosis of 
placenta accreta was made and she was prepared for a 
laparotomy, which was performed shortly thereafter. 

Operation —— Panhysterectomy, double salpingo- 
oophorectomy, vaginal and abdominal drainage, under 
ether anesthesia. A median suprapubic incision, 
extending from the symphysis to the umbilicus, was 
made. The bladder was separated from the uterus. 
The infundibulopelvic ligament, the round ligament, 
the uterine and vaginal vessels, and the uterosacral 
ligament of each side were divided between clamps 
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TABLE V.—MATERNAL MORTALITY IN 


PLACENTA ACCRETA Mort 
Mothers px 





Cases died cei 
Manual extraction. . . 30 20 
Abdominal hysterectomy 34 2 5 
Vaginal hysterectomy. 1 1 3 
Cesarean section. I 


Total cases—82, 32 mothers died, gross mortality 39.0 a 
and ligated with No. 2 chromic catgut. The vag 
was opened posteriorly and cut across circula 
thus removing the entire uterus with the plac 
and the adnexa. The angles of the vagina \ 
closed with interrupted sutures of chromic cat 
leaving a large central opening through which 
introduced an iodoform wick which drained 
peritoneal cavity. The peritoneal layers, ant: 
and posterior, were united with a continuous c: 
suture around the drain. A large cigarette drait 
placed in the cul-de-sac of Douglas and allow 
make its exit at the lower angle of the incision, \ 
was closed in layers. There were no operative 
plications and the patient was returned to bed i) 
condition. 

Convalescence. The patient did well until Ja 
6, when she had acute dilatation of the stor 
This was controlled by lavage but the con 
recurred on the next day, January 7, and the 
treatment was applied. The pulse rose to 14 
became gradually weaker and died at 8 a.m., Ja: 
8, 1926, six days after operation. We had, at 
entertained hopes for her recovery but the 
bination of severe anemia, toxemia of pregn 
and placenta accreta proved insurmountable. 

Pathological examination. The specimen 
taken to Dr. Frank B. Mallory, who sent the {: 
ing report: “On microscopic examination no 
of uterine mucosa can be found except i 
sections through the decidua vera where a few 5 
are present in the muscle coat. For the mos 
development of decidual cells is slight to mode: 
amount. They occur on the surface of the n 
beneath the hyaline layer of Nitabuch or more 
and abundantly between the muscle fibers « 
myometrium. Many of them are multinucl 
In numerous places the hyaline layer of Nitab 
broken through and the villi are extending int 
underlying muscle tissue and into distended 
thus forming a close union between the placent: 
the uterus. The unusually close attachment « 
placenta to the uterus would seem to be due to 
things—to lack of mucosa, the developme 
decidual cells chiefly within the muscle wall a: 
extension of the villi through breaks in the hy 
layer of Nitabuch and into veins lying withii 

Diagnosis: Placenta accreta. 


The cause of this complete placenta acc 
was septic endometritis following the prev! 
delivery. 


Case 2. Mrs. A. D., a tertigravida, aged 34 
was first seen at the Carney Hospital prenatal cl 


] 
Is 
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Fresh thrombus in dilated vein. Ne- 


Case 2. 
crosis and acute infectious inflammation in adjoining pla- 


lig. 2. 


cental tissue. X 30. 

on April 17, 1930. Her family history showed 
nothing remarkable. She had had scarlet fever as a 
child and pneumonia to years previously, but other- 
wise had enjoyed good health. Her menstruation 
had been normal, her last period had occurred on 
November 25, 1929, had lasted 3 days and her ex- 
pected confinement had been figured for about 
September 2, 1930. She had had two previous 
pregnancies, the first was terminated by the instru- 
mental delivery of a large child, who lived 2 hours, 
alter 72 hours of labor; the second, also instrumental, 
was complicated by a retained placenta with probable 
manual extraction although the patient was not 
entirely clear on this point. During the current 
pregnancy she had oedema of the feet and ankles, the 
urine examination showed the slightest possible 
trace of albumin, and the blood pressure was 110 
systolic and 65 diastolic. The general physical 
examination revealed no abnormalities and the pelvic 
measurements were consistent with a justominor 
pelvis. 

She was admitted to the hospital on June 25, 1930, 
stated that she had lifted an ice box 3 days previously 
and that the following morning she had been seized 
with a sharp pain in the abdomen with the point of 
maximum intensity in the umbilical region. The 
pain lasted 2 days but there was no vaginal bleeding 
at any time. A diagnosis of contusion of the ab 
dominal wall was made and the patient discharged 
to the prenatal clinic 48 hours after admission. She 
again entered the hospital on August 22, the mem- 
branes having ruptured spontaneously at 1:45 p.m. 
Labor began at 8 p.m. on August 23, and she was 
delivered at xr p.m. on August 24. The vertex, 
Which was presenting in right occipitoposterior 
position, was arrested in mid-pelvis. Under ether 
anesthesia the head was rotated manually, forceps 
were applied, and the simple extraction of a normal 
male infant followed. The placenta was said to be 
adherent but was expressed at 1:20 p.m. The peri- 
neum was intact and the placenta and membranes 
were reported to be complete. One cubic centimeter of 


Fig. 3. Case 2. Hyaline decidua planted directly on 
myometrium. No mucosa present. Acute inflammation of 
infectious origin where villi and decidua join. X 4o. 


pitocin and rt cubic centimeter of gynergen were in 
jected in the thigh muscles. One hour postpartum 
the uterus was said to be firm and there was no un 
due bleeding. The lochia were serosanguineous 
throughout the puerperium. She was allowed out of 
bed on September 3, and discharged in good health 
on September 5, 12 days after delivery. The baby 
had done well and was discharged in good condition. 

She was again admitted on September 15, after 
having had two moderate uterine haemorrhages. 
She was curetted by one of the visiting obstetricians 
and the uterus and vagina were firmly packed with 
iodoform gauze. The material removed was sub 
mitted to Dr. Frank B. Mallory and the following 
report was received: ‘Retained placental tissue, 
old chorionic villi, in places calcified.”” She was 
given shock treatment following the curettage. On 
September 19, the pack was removed in her bed; 
she had a violent hemorrhage and the uterus and 
vagina were again firmly packed with iodoform 
gauze. 

I first saw her during the forenoon of September 
20. She was anemic and in a state of shock. The 
hemoglobin was 50 per cent, the red blood cells 
2,500,000, and the white blood cells 19,000. She was 
given a transfusion of 600 cubic centimeters of 
citrated blood from her husband and returned to 
bed in an improved condition. ‘The next day, 
September 21, she was given a second transfusion of 
600 cubic centimeters of citrated blood, at the end 
of which she looked and felt much better. She was 
then prepared for a laparotomy. The iodoform pack 
had remained in the uterus and vagina. 

Operation —Supravaginal hysterectomy. Double sal 
pingo-oophorectomy. Vaginal and abdominal drain 
age. Under ether anesthesia the abdomen was 
opened by a median suprapubic incision 6 inches 
long. The bladder was separated from the uterus, 
the infundibulopelvic ligaments, the round liga 
ments, and the uterine vessels were cut between 
clamps. At this time the uterovaginal pack was 
removed and the cervix was amputated at the level 
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Fig. 4. Case 2. Decidua and villi planted directly on the 
myometrium. No mucosa present. X 25. 


of the internal os, thus removing the uterus supra- 
vaginally with the adnexa. The three vessels of each 
side were doubly ligated with No. 2 chromic catgut. 
The posterior lip of the cervix was split in the 
median line, the vagina was opened, and an iodoform 
wick was introduced in the opening, one end of the 
wick being left in the peritoneal cavity. The anterior 
and posterior peritoneal layers were united with a 
running catgut suture around the wick. A cigarette 
drain was placed in the cul-de-sac of Douglas and 
allowed to come out at the inferior angle of the 
incision. The abdominal incision was closed in 
lavers and the patient returned to bed in good 
condition. The uterus was opened and showed an 
area of placenta, about 5 centimeters firmly adherent 
to the posterior uterine wall from which it could not 
be separated. A clinical diagnosis of partial placenta 
accreta was made and the uterus was taken to Dr. 
Frank B. Mallory for further study. 

Convalescence. The patient made an uneventful 
recovery, the drains were removed on the fifth day, 
the abdominal sutures on the ninth day, the incision 
had healed by first intention,and she was discharged 
well on October 7, on the sixteenth postoperative 
day. The discharge note was the following: ‘‘ The 
incision in the arms and the abdominal incision are 
well healed, the cervix is healed, there are no masses 
or areas of tenderness in the pelvis.” 

Pathological report. Received from Dr. Frank B. 
Mallory—No. 30-2633. Gross—‘‘An opened post- 
partum uterus with tubes and ovaries attached. The 
ovaries are normal in appearance. The uterus 
measures about 15 centimeters across with a depth 
of about 15 centimeters. The uterus has been 
opened from above; lying behind the cervix and 
attached to the mucosa of the posterior uterine wall 
is a blood stained spongy mass about 5 cm. in 
diameter.” 

Microscopic examination. “No evidence of 
mucosa can be found anywhere. Aside from this the 
chief lesion present is an extreme sclerosis of the 
blood vessels in the inner portion of the wall with 
obliteration of many of them due to organization of 


5. Case 2. At left, sclerosed blood vessel due 
organization of thrombus. Hyaline layer of decidua seat 
directly on myometrium. Penetration of villi into bl 
sinus. X 40. 


thrombi. This condition seems of long duration a 
connected with previous pregnancies. A_ seco 
condition is the deep penetration of villi into blo 
spaces and their attachment to the walls in pla: 
rendering removal of the placenta difficult. 1 
decidual tissue in places lies between muscle fib: 
instead of being on their inner surface, that is on t 
inner surface of the myometrium, and is in lar 
part hyaline owing to necrosis of the cells and d 
appearance of the nuclei. There is also necrosis 


portions of the placenta and acute inflammato) 


infiltration.” 
Microscopic diagnosis: Placenta accreta wi 
necrosis and acute inflammation. 


The cause of this partial placenta accreta 
was probably the retained placenta with p 
sible manual extraction at the second deliver: 


CONCLUSIONS 


1. The literature on placenta accreta h: 


been reviewed and 82 cases of this pathologic 
entity have been collected. 

2. The average incidence was found to bx 
case in 14,622 deliveries. At the two extren 
are found 1 in 6,000 to 1 in 40,000. 

3. In the presence of a retained place! 
without bleeding and without signs of sepa 
tion the aseptic exploration of the uter 
under anesthesia, is called for in order 
establish the diagnosis between simple 
herent placenta and placenta accreta. 

4. Manual removal is impossible with t: 
placenta accreta. 

5. Removal by morcellation results in r: 
ture of the uterus, haemorrhage, sepsis, « 
usually death. 
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PHANEUF: PLACENTA ACCRETA 


6. When the diagnosis of accreta is estab- 30. KeELLocc. Quoted by Jackson. New York State J. 


i. ¥ ae x Med., 1928, xxviii, 2007-2010. 
| hed the treatment should be hysterectomy Siaweem, Ack € Crussk., soc8, Caner, 100 


aad blood transfusion if the loss of blood has 32. Kiosterman. Med. Klin., 1920, xxv, 713-714. 


loen severe. 33. KRATOCHVIL. Casop. lék. Cesk., 1921, 47, ref. Zen 


7. Two personal cases of placenta accreta, 
ie complete and one partial, are reported. 


[ am indebted to Dr. Frank B. Mallory for the photo- 
crographs illustrating this article. 
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lig. 10. ‘Technique of stripping periosteum. A wide periosteal elevator is used to free the outer 
surface of the rib to its upper and lower edges. The periosteal elevator is pushed from the spine laterally 
along the upper edge of the rib and in the opposite direction along the lower edge. A stripper completes 
the operation. Lower ribs. 

Fig. 11. Division of the rib. Note the tips of the transverse processes of the vertebrae in relation to 
the divided rib. Lower ribs. 


A Technique of Thoracoplasty.—B,. Noland Carter. 
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A TECHNIQUE OF 


THORACOPLASTY ! 


B. NOLAND CARTER, M.D., Crxcinnatt, Onto 


A INCE 1925 I have performed thoracoplasties 

\ ‘Sy on go patients with pulmonary tuberculosis. 

During this time the technique of the opera- 
tion has been greatly modified. Some aspects of 
our present operative procedure may be useful or 
at least of interest to other surgeons engaged in 
thoracic surgery. 

in general, with increased experience has come 
a firm conviction of the value of following certain 
fundamental principles. These are painstaking 
hemostasis, gentleness in the handling of tissues, 
the resection of very long segments of ribs over the 
diseased area, and the use of many staged opera- 
tions in cases in which the usual two stage one is 
felt to be hazardous. 

Thoracoplasties are performed on patients 
whose general condition is, as a rule, not good; 
who have been ill for several years with a wasting 
systemic disease; and whose power of resistance 
to any sort of additional strain is often problem- 
atical. Loss of blood in such patients is quite a 
different matter from that in a normal individual. 
During operations upon tuberculous patients, 
effort should be made to prevent the loss of every 
possible drop of blood. Every bleeding point is 
clamped as rapidly as possible. We do not feel 
that it is advisable to rely on pressure and hot 
packs for the control of bleeding. The average 
number of hemostats used in this clinic for one 
stage of a thoracoplasty involving five ribs is eight 
dozen. The rapidity of the operation is definitely 
determined by the assistants’ ability in the matter 
of hemostasis. The time element is not con- 
sidered especially important in the performance of 
thoracoplasties; the speed of operating is always 
subservient to our ideas of extreme gentleness and 
meticulous hemostasis. We do not believe that it 
is of much moment how long (within reasonable 
limits) one operates, provided the patient is not 
losing blood and is not being shocked by the rough 
handling of his tissues. 

Particular attention is directed to several ma- 
neuvers which have been of great assistance in 


preventing the undue loss of blood. The first of 
these is the method of dividing the muscles of the 
back. If these are cut in the ordinary fashion 
with a knife, the bleeding is troublesome to check 
since the vessels have a tendency to retract into 
the muscle. The auscultatory triangle is the space 
formed by the lower edge of the trapezius muscle, 
the upper edge of the latissimus dorsi muscle, and 
the border of the scapula (Fig. 3). When the fat 
and areolar tissue are divided in this space, the 
shining sheath enclosing the sacrospinalis muscle 
is exposed. Thus one can reach the cleavage plane 
between the chest wall and the overlying back 
muscles (i.e., trapezius, rhomboids, and latissimus 
dorsi) without having to divide any vascular 
muscular tissue. With this cleavage plane ex- 
posed, the finger or handle of a knife is introduced 
into the plane and the overlying muscles are 
stripped up from the chest wall. The operator can 
now grasp the muscles between thumb and fore- 
finger of the left hand and directly opposite his 
grasp the assistant obtains a similar grip (Fig. 4). 
By reason of these pressures the segment of muscle 
is really placed between two tourniquets, and can 
be divided bloodlessly with scissors held in the 





Fig. 1. 
operation on the left side. The arm is allowed to hang over 
the edge of the table in order to facilitate the dislocation 
and retraction of the scapula. 


The position of the patient on the table for an 
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Fig. 3. The anatomy oi! the 
auscultatory triangle. 

Fig. 4. The auscultatory tri 
angle has been exposed. Fingers 
have been introduced into the 
cleavage plane between the «ver 
lying back muscles and \hest 

yall. The operator’s left hand is 
shown on the left, and the a sist 
ant’s hand on right. By | om 
pressing the muscles bei ween 
thumb and finger as indicted, 
bleeding is controlled whi! the 
muscles are being cut with 
scissors held in the oper ‘or’s 
right hand. 

Fig. 5. The tourniquetin pro 
cedure is used as the latis. mus 
dorsi muscle is divided « wn 
ward and outward. The « era 
tor’s left hand is shown «the 
left. A knife is used to « vide 
the muscles here in contr. ¢ to 
the scissors in Figure 4, ‘s 4 

Fi knife is less awkward _ han 
"ig. 6. a 
scissors would be. 

Fig. 2. The skin has been incised not quite down to the Fig. 6. The overlying back muscles are being re! ted 
subcutaneous tissue and towels fastened to the skin edges _ from the ribs. By following the natural cleavage pla: and 
with clips. If the incision is carried into the subcutaneous __ by lifting the muscles upward and outward, the larg ves- 
tissue some loss of blood occurs before the towels can be _ sels going from the chest wall to the muscles are sec and 
fastened. The line of incision is marked on the skin before divided between hemostats without the loss of — 0d 
iodinization and draping are done. For clearness of detail, Lower ribs. 
the towels are not shown in subsequent drawings. 


Fig. 5. 
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Fig. 9. 


Fig. 7, The first step in mobilization of the sacrospinalis 
muscle. The narrow periosteal elevator follows the rib 
beneath the muscle all the way to the spine. Each rib to be 
removed is thus freed from the overlying muscle. Small 
retractors hold up the muscle throwing into view the mus- 
cular attachments in the intercostal spaces. Lower ribs. 

Fig. 8. Second step in mobilization of the sacrospinalis 
muscle. The attachments of the muscle in the intercostal 
space are grasped with hamostats just below the lower edge 
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Fig. 12. 


of the rib for it is here that asmall artery enters the muscle. 
Lower ribs. 

Fig. 9. Third step in mobilization of the sacrospinalis 
muscle. The tissues grasped in the hemostats have been 
divided and ligated. The muscle is now easily retracted 
medially until the transverse processes of the vertebra are 
seen. The periosteum is now divided. Lower ribs. 

Fig. 12. The operation on the lower ribs has been com 
pleted. 
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Fig. 13. The incision for the removal of the upper ribs. 
Note the auscultatory triangle in the lower portion of the 
incision. 


operator’s right hand. When the pressure is 
gently released the bleeding points can be readily 
located and grasped with hemostats before there 
is any retraction of the divided vessels. The open 
ends of many vessels can be seen and clamped 
without the loss of any blood. This procedure is 
repeated as one progresses upward; only as much 
muscle as can be grasped between the thumbs 
and fingers is divided at a time. The latissimus 
dorsi muscle is divided in the same way as the 
incision is carried downward or outward (Fig. 5). 


This same maneuver is repeated in subsequent 


operations. When the auscultatory triangle 
cannot be used a small incision is made through 
the trapezius and rhomboid muscles until the 
sheath of the sacrospinalis is seen, where the 
cleavage plane is easily found and the tour- 
niquet procedure carried out. 

Having divided the muscles of the back down 
to the plane of the sacrospinalis and ribs, the 
next step is to reflect these muscles and the scapula 
off the chest wall. This can be done easily, provided 
one follows the natural cleavage plane already 
referred to. This plane is made evident by the 
retraction of the divided muscles off the chest wall 
as shown in Figure 6. By blunt dissection into 
the loose areolar tissue the muscles separate 
readily from the underlying structures. Several 
large vessels and nerves (running side by side), 
which traverse this plane as they proceed from 
the chest wall to the muscles, are encountered 
during the dissection. They can be isolated and 
divided between hemostats without the loss of 
any blood (Fig. 6). 

Having reflected the muscles off the ribs, one is 
confronted with the picture as shown in Figure 7. 
The sacrospinalis muscle must now be drawn 


mesially thus exposing the ribs at their articula 
tion with the transverse processes of the spine 
The mobilization and retraction of the sacrospin 
alis can be accomplished almost bloodlessly. 
narrow, straight periosteal elevator is passe: 
between the rib and muscle following the ri! 
closely until the spine is reached. By raising th 
handle of the instrument, the body of the musc! 
is partly raised from the rib. This maneuver 
repeated at each of the ribs one has planned 1 
remove, so that this muscle is free from the upp: 
surface of the ribs but is not detached from t} 
intercostal spaces. There is a vessel in ea 
space which emerges from it and enters the s 
crospinalis muscle. These vessels enter the mus« 
near the lower edge of the rib about midw: 
between the edge of the muscle and the spi 
When the muscle is lifted with small retracto s 
placed where the muscle has been freed from t 
ribs, they are thrown into relief and may 
grasped with hemostats before they are dividi ‘| 
(Fig. 8). 

Increased experience has convinced us that t 
is very necessary to resect great lengths of ri’s 
beneath the scapula. Only by doing so can o 
get the requisite degree of collapse of the up} 
portions of the lung. It is here, of course, that tlie 
greatest degrees of collapse are needed. A rece 
procedure of exposing the upper ribs has ma: 
access to the ribs, and particularly to the fi 
rib, very simple. This method was explained 
me by Doctor John Alexander and has proved 
be most useful. It consists in dividing the digit 
tions of the serratus magnus muscle to the up} 


five or six ribs in the posterior axillary line. After 


they are divided the scapula can be thrown mt 
farther off of the chest wall, which permits 
easy access to the ribs far to the front of the ch 
This exposure often makes it possible to see 
costal cartilages of the upper four ribs, and alw: 
the axillary vessels and brachial plexus (Figs. 
and 15). 

In the stripping of the periosteum off the ri 
considerable bleeding will result unless one st 
in the plane between the periosteum and 
bone. If this plane is not followed, the in 
costal vessels or pleura may be torn. After 
periosteum is split to the desired length, a br 
elevator is used to scrape it back until the uy 
and lower edges of the rib can be seen. On 
lower rib edge the periosteum is freed wit 
smaller flat elevator operated from without toi 
the spine; on the upper edge the course of dis 
tion is from the spine laterally. Due to the mai 
in which the intercostal muscles are attache: 
the ribs, a reverse method of attempting to 
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lig. 14. Upper ribs. The scapula has been thrown 
laterally until the attachments of the serratus anterior 
muscle are seen. The serratus posterior superior muscle has 
been divided and its attachments are seen on second to 
fifth ribs. 


the edges is much more difficult. After the edges 
have been freed a Doyen stripper is passed around 
the rib near the spine and with one stroke anterior 
the rib is easily bared. 

With few exceptions all cases have been done 


under local anesthesia. Direct infiltration of the 
tissues is used until the ribs are exposed as shown 
in Figure 9. The intercostal spaces are then in- 
jected under direct vision. One per cent novocain 
is used in the skin and intercostal spaces; one-half 
per cent elsewhere. Thus far there have not been 
any severe reactions from the novocain. Recently 
the patients have received 3 grains of luminal at 
bed time the night before operation, 3 grains 2 
hours before operation, and '%4 grain of morphine 
one-half hour before the patient is sent to the 
operating room. This preliminary preparation 
greatly allays nervousness and apprehension. 
Local anesthesia lessens the danger of aspiration 
into the good lung, and also ensures a greater 
gentleness in the handling of tissues. 

_ It has been our custom to divide the operation 
Into Lwo stages except in the case of those patients 
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Fig. 15. Upper ribs. Exposure after the attachments of 
serratus anterior muscle have been divided. The scapula 
can now be dislocated much farther laterally. Note that 
the brachial plexus and the axillary vessels as seen from 
behind. 


that are considered bad operative risks. Where 
there is any question as to the patient’s ability to 
tolerate a two stage procedure the operation is 
done in three or more stages. Until recently the 
first stage has been a resection of the lower ribs 
except in patients who presented a small cavity 
at the apex and in whom a resection of ribs one to 
five or one to seven may suffice to cause healing. 
For some time this procedure was followed be- 
cause a resection of the lower ribs was thought to 
be more formidable for the patient and it seemed 
more logical to subject him to the greater strain 
first when he was in the best condition. Lately we 
have reversed the procedure and feel that it is 
preferable to resect the upper ribs first because 
the scapula can be more widely raised off the 
chest wall if not held by the adhesions of the 
previous operations and thus one can resect longer 
lengths of rib beneath it. Also, it seems more 
logical to attack the most diseased portion of the 
lung first so that, if for any reason a second stage 
cannot be done, the most important portion of the 
lung will already have been collapsed. The second 
stage operation is normally performed 2 weeks 
after the first. In case of doubt as to the patient’s 
ability to tolerate a second stage at the end of 2 
weeks the operation is deferred until a later date. 
As a rule four or five ribs are resected at each 
stage. . 

The patients have been placed prone on the 
operating table with a small pillow or sand bag 
under the affected side so as to elevate that side 
of the chest and to allow the arm to be dropped 
over the side of the table when the scapula is to 
be raised from the chest wall. -The incision is made 





vd 


into, but not through the skin, and towels are 
fastened to the wound edges with skin clips, as 
shown in Figure 2. With few exceptions silk has 
been used in making all sutures and ligatures. 
Drainage of the wound has not been employed 
in any case in our series. 


SUMMARY 


1. The author presents a description and 
illustrations of a technique of thoracoplasty, 
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which has gradually been evolved in the person 


performance of operations upon ninety patient. 


2. Especial emphasis is directed to the meth: 
of exposure, to meticulous hemostasis, to « 
treme gentleness in the handling of tissues, a) 
to the extensive rib resection. The length of tii 
of the operation is considered to be of seconda 
importance. 

3. Operations are performed under lo 
anesthesia. 


iJ 
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ASEPTIC URETERO-INTESTINAL 


ANASTOMOSIS 
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r (SHE clinical results secured by transplanta- 
tion of the ureters into the rectosigmoid in 
recent years has established the procedure as 

a referred method of treatment for certain patho- 

\ ical conditions. Its applicability in cases of 

e)-trophy of the bladder is now recognized as a 

so ind surgical procedure. More recently its field 

oi usefulness has been extended to include certain 
cases of carcinoma of the bladder. 

Various types of operations and refinements in 
surgical technique have been contributed by 
Mayo, Coffey, Lower, Walters, and others. The 
most recent contribution has been Coffey’s trans- 
fixion suture method. A modification of this prin- 
ciple is utilized in the procedure in experimental 
studies on dogs. 

TECHNIQUE 

A low median incision is made with the dog in a 
moderate Trendelenburg position. After the peri- 
toneal cavity is opened the intestines are dis- 
placed from the pelvis and held away from the 
operative field by moist tapes. 

The posterior parietal peritoneum is incised at 
the usual site and the ureter is freed from its bed 
by sharp dissection. The ureter is isolated for 
approximately 8 centimeters. 





lig. 1, Silk mattress suture carried through rectal wall 
and mucosa of bowel. Longitudinal incision through the 
serosa and muscular layers forming trough for trans- 
planted ureter. 


The point of transplantation into the recto- 
sigmoid is then selected and an incision 6.5 centi- 
meters long is made with a sharp scalpel along one 
of the longitudinal bands through the serosa and 
muscle layers to the mucous membrane of the 
bowel. Extreme care is exercised not to make an 
opening into the lumen of the bowel. Lateral 
separation of the serosa and muscle layers pro- 
vides a trough which is to be occupied by the 
transplanted ureter (Fig. 1). 

The bowel is replaced back in its normal posi- 
tion, and the ureter to be transplanted is grasped 
at points in such position that kinking is pre- 
vented when the operation is completed. The 
ureter is then placed in the trough. One centi- 
meter from the lower angle of the incision in the 
bowel, a silk suture is passed through the wall of 
the ureter which is in contact with the mucous 
membrane of the bowel. The suture is then car- 
ried through the intestinal mucous membrane 
(Fig. 1). This is a mattress suture and, to avoid 
contamination alwaysis put through the ureter be- 
fore the bowel is entered. The size of the resulting 


uretero-intestinal fistula depends on the amount 
of tissue incorporated in the mattress suture. 

The suture is tied quite tightly. Following this 
the muscle and serous layers are reapproximated 
over the ureter which lies in the trough (Fig. 2). 


Fig. 2. Reapproximation of muscles and serous layers 
over the ureter. The continuity of the ureter is not inter 
rupted. Suture of the posterior parietal peritoneum over 
the incision in the bowel. 
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Fig. 3. The mattress suture including the edge of the 
rectal tube. 


The ureter is incorporated in the bowel for a 
distance of 2.5 to 3 centimeters. The pressure and 
distention of the sigmoid from gas and fecal con- 
tents closes the ureter but does not interfere with 
peristalsis of the ureter and the passing of urine 
into the bladder before the fistula forms. Like- 
wise it does not prevent the intermittent passage 
of urine into the bowel after the fistula between 
the ureter and rectosigmoid has formed. 

The inner edge of the cut posterior peritoneum 
is stitched to the under surface of the outer edge, 
which is then sutured over the site of incision in 
the bowel which previously has been reapproxi- 
mated over the ureter. Thus the peritoneal sur- 
faces are completely restored and the anastomosis 
is placed behind the posterior parietal peritoneum 
(Fig. 2). 

If too much tension occurs, the incision in the 
posterior parietal peritoneum is merely reapproxi- 
mated with interrupted No. oo chromic catgut. 
The abdomen is closed in layers and no drainage 
is necessary. Before operation ureteral catheters 
may be passed to the kidney pelvis if so desired 
without interference with the transplantation but 
this has not been found necessary. 

In this series of experiments, the fistula between 
the ureter and bowel has formed in 24 to 48 hours. 
If, at the time of operation, the suture passing 
into the lumen of the bowel includes the edge of a 
soft rectal tube the fistula forms 10 to 12 hours 
earlier (Fig. 3). The peristaltic action of the 
bowel on the rectal tube which puts increased 
tension on the suture lessens the time necessary 
for the suture to produce the fistula. Upon ex- 


Fig. 4. Intravenous urogram 12 hours after transpla 
tion of the ureter, showing the urine passing into the | 
der unobstructed. The rectal tube is still in place. 


amination of the rectal tube when it passes f1 
the bowel 24 to 36 hours later, the sutures stil! 
attached, thus indicating that the anastomos 
complete. This modification of the technique 
been used upon several animals with satisfac! 
results. The operation causes very little reac! 
and the dogs void normally until the new chan) 
between the ureter and bowel is formed. W 
this occurs, there is evidence of a marked dim 
tion in the amount of urine passing into the b!, 
der, since the most of the urine is passing throug 
the new channel into the rectum. 

Intravenous urography has been a valuable 
in studying this operation. An intravenous 
gram taken 12 hours after transplantation re\ 
the urine passing normally into the bla 
through the unobstructed ureter (Fig. 4). | 
or 50 hours, the intravenous urogram shows | 
of the urine passing into the bowel through 
new channel with but a small portion pa: 
down the ureter into the bladder. This gives | 
tive evidence that the new channel between 
ureter and bowel is functioning before the 
tinuity of the ureter is interrupted. 

After the new channel has been demonsti 
to be functioning adequately, cystectomy is 
formed. At this time a small incision is ma: 
the peritoneum exposed by freeing the dom« 
posterior wall of the bladder (Fig. 5). The ur 
are isolated easily at the distal angle of th 
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lig. 5. Intraperitoneal division of the ureter after the 
new channel has formed between the ureter and bowel. 
This stump of the ureter is removed with the bladder when 
cystectomy is performed. This approach and removal of 
the stump of the ureter after it has been divided may also 
be removed by the retroperitoneal route in clinical cases. 


cision in the bowel where they emerge from the 
trough. They are divided and ligated doubly with 
silk sutures, thus severing the continuity of the 
ureter for the first time. At this point an addi- 
tional suture may be used further to anchor the 
ureter to the bowel (Fig. 6). The small incision 
in the posterior parietal peritoneum is closed. 
After the small incision in the peritoneum is 
closed again, it is easy to remove the bladder and 
distal stumps of the ureter. In our clinical cases 
as the bladder is being mobilized for cystectomy, 
the ureters are isolated, divided, and ligated with 
silk sutures at the point of emergence from the 
trough in the bowel. An additional anchoring 
suture of silk is placed at this point between the 
divided end of the ureter and bowel. Thus cys- 
tectomy and severance of the continuity of the 
ureters is accomplished without entering the 
peritoneal cavity. 
RESULTS 

This preliminary report deals with experimen- 
tal investigations upon dogs. The immediate re- 
sults are most satisfactory, but insufficient time 
has elapsed to permit any definite conclusions as 
to the ultimate end-results. 

Anastomosis by this method performed upon 
cadavers would seem to indicate its practical ap- 
plicability for clinical use. 

The simplicity of the procedure and the lack of 
postoperative reaction has been most striking in 
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Fig. 6. Division of the ureter at the point at which it 
emerges from the trough in the bowel. 


contrast to the other types of transplantation. 
Evidence of back pressure upon the kidney as 
indicated by hydronephrosis and also infection 
is absent months after operation due to the 
maintenance of the valve-like mechanism of the 
bowel. The mortality from the transplantation 
is reduced to a minimum and complications are 
rare. Since the technique has been perfected 
none of the animals has had postoperative peri- 
tonitis. 
CONCLUSIONS 

A new technique is presented for simultaneous 
bilateral transplantation of the ureters into the 
rectosigmoid in which the normal course of the 
urine and the continuity of the ureter is not inter- 
rupted until after the formation of a new channel 
between the ureter and the bowel. 

The operation is attended by no interruption of 
function in the kidney or the upper urinary tract 
until after communication between the ureter and 
bowel has been established. 

Peritonitis and acute renal infection is reduced 
to a minimum. 

The results in experimental animals have shown 
a lower mortality than that associated with other 
types of transplantation of the ureter into the 
bowel. 

The immediate results are most satisfactory, 
but insufficient time has elapsed to warrant any 
statement as to the distant end-results. 


Nore—Operations by this technique have been per 
formed with most satisfactory results on 3 children with 
exstrophy of the bladder, 3 patients with carcinoma of the 
bladder, and i with vesicovaginal fistula. 











Fig. 2. A, Dimity, 1 ply, 2 pleats; B, Mellinger’s wax 
paper, copper wire; C, Capp-Weaver mask, 44 by 40 mesh, 
3 ply, 3 pleats. 


Fig. 3. Changes in mesh asa result of washing ordinary Fig. 5. Our cellophane gauze mask. 
gauze mask (18 by 22 mesh, 6 ply)—above, washed; below, 
new. 


A Bacteriological Study of the Efficiency of Face Masks.—Maurice L. Blatt and Maurice L. Dale. 
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THE EFFICIENCY OF 


MASKS! 


MAURICE L. BLATT, M.D., AnD MAURICE L. DALE, M.D., Cutcaco 


NFECTIONS of the upper respiratory tract 
constitute a common cause of morbidity in 
both children and adults. No effective pro- 

phylaxis has yet been devised against them nor 
against some of the specific contagious diseases 
which enter through the same portal. If these 
two groups are considered together, as they may 
well be from the standpoint of epidemiology and 
prophylaxis, they assume numerically a domi- 
nant position in human illnesses. The prevention 
of these diseases and cross infection from them, 
is a serious problem in the medical management 
of a children’s or contagious hospital, and in the 
private home as well. Their importance in the 
operating room has been the subject of a recent 
paper by Walker, who shows that infection of 
surgical wounds from organisms carried by 
expiratory droplets is an important factor in 
postoperative suppuration. An epidemic of 
severe infections in normally clean operative 
wounds frequently occurs in hospitals and neces- 
sitates a partial cessation of surgical work, until 
the cause, often a nasopharyngeal infection in an 
interne or nurse, has been eliminated. These 
wound infections occur in spite of the common 
use of the gauze mask. 

In the transmission of infection from the upper 
respiratory passages, the causative agent leaves 
the mouth or nose in droplets carried by the spray. 
The organisms are disseminated by talking, 
coughing, or sneezing. Contaminated hands and 
eating utensils are factors to be considered in the 
control of an epidemic and the spread of disease 
from sporadic cases. Weaver (7) has shown that 
talking and coughing while the mouth is partially 
closed, disseminates more organisms than the 
projectile cough with the mouth wide open, while 
the air of quiet expiration has usually been found 
to be sterile. 

It is obvious that one of the links in the chain 
needed to prevent the transmission of infectious 
material, is a germ proof facial mask. To be of 
practical value, such mask must be inexpensive, 
comfortable, and simple to adjust on the face. 
The apparatus must be so designed that droplets, 
however small, will be intercepted. Various types 
ol masks have been used in hospital wards and 
in ‘operating rooms with varying degrees of suc- 
cess. Weaver (7) reported a reduction in the 
incidence of carriers among nurses and attendants 


in his diphtheria wards from 23.5 per cent to 
8.2 per cent, the only change in technique having 
been the use of his gauze mask. He succeeded in 
eliminating cross infection with scarlatina in the 
hospital, the incidence of which had been 8 
per cent before his mask was used. Capps showed 
a 95 per cent reduction in scarlet fever and a 
100 per cent reduction in cross infection from 
measles, by the use of a mask of his own design, 
quite similar to that of Weaver. 

Based on observations on attendants in 14 hos- 
pitals, Walker demonstrated a curve of incidence 
of operative wound infections coinciding with 
that of epidemics of upper respiratory disease. 
He concludes that none of the masks is effective 
unless an impervious material is placed across the 
line of discharge of the expiratory spray. 

As in many other institutions in which infants 
are cared for, gauze masks have been in use for 
the prevention of respiratory cross infection at 
the St. Vincent’s Infant and Maternity Hospital. 
As part of an effort to control an outbreak of 
scarlet fever in January, 1931, it was decided to 
test the efficacy of masks in common use. The 
details of the procedure were as follows: 

A dust proof testing tunnel 2 feet high formed 
by a hood of cardboard over a table 3 feet by 7 
(Fig. 1) was constructed. The tunnel was lined 
and covered with sterile sheets. 

In performing the tests, two nurses with mild 
upper respiratory tract infections were each 
given one of the masks to be studied and instruct- 
ed to wear it for 12 hours removing it only for 
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Fig. 1. Germ proof chamber 


‘From the Department of Pediatrics, University of Illinois and-St. Vincent’s Infant and Maternity Hospital. Read before the 
Chicago Pediatric Society on March 15, 1932. 
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PLAIN GAUZE MASK 6 LAYERS* 
18 BY 22 GAUZE 


TABLE I. 


va 1 hrs 12 hrs 
worn worn 
dry 


Distance 
in jeet dry 





* The vertical columns in all the tables are the average number of 
colonies per plate at the indicated distance. 


TABLE II.—-STARCHED DIMITY MASK-—LARGE 


Distance No New 4 hrs. | 42 hrs. 
in feet mask mask } worn mask | worn mask 


” 2c 
35.5 
6.3 


3.1 


meals. At the end of this period, each mask was 
wrapped in waxed paper and kept at room tem- 
perature for the next day’s experiment. At 7:00 
a.m. of the following day, each nurse was given a 
fresh mask of the same variety to wear until 
11:00 a.m., the hour for the cough plate pro- 
cedure. The masks were tested in the following 
order: the 4 hour mask which she was wearing, 
the 12 hour mask worn the previous day, a fresh 
mask of the same sort, a fresh plain gauze mask, 
any other mask used in the comparison, and 
finally a test with no mask. The nurse was in- 
structed to cough with pursed, partly closed lips, 
exhaling completely with each cough, making the 
paroxysms as nearly uniform as possible. First a 
Petri dish of agar, blood, or veal infusion, was held 
2 inches from the mouth, perpendicular to the 
direction of the cough current. The subject was 
instructed to cough six times toward this target. 
Three open agar plates were then placed on the 
floor of the sterile chamber; respectively 1 foot, 
3 feet, and 5 feet from the subject, who sat with 
her face at the mouth of the tunnel while she 
coughed six times over these plates. This was 
repeated with each mask tested and _ finally 
without a mask. For 4 minutes after each test, 
the plates were allowed to remain in the tunnel 
closed by sterile curtains at each end, while air 
suspended particles settled on them. A 3 minute 
interval was allowed between tests to assure 
clearing of the air in the test tunnel. After each 
series, an open agar Petrie dish was exposed in 
the tunnel for 1o minutes as a check on air con- 
tamination of the chamber. The development 


TABLE III.--PLAIN GAUZE MASK SOAKED 
IN 20 PER CENT GLYCERINE 


| 
| 


Distance No Fresh | 3 hrs | 12 hr 
in feet mask } mask | worn mask | worn ma 


of more than two colonies on these between test 
plates was rare; if more appeared, the entire test 
just completed was discarded. From 4 to 12 tests 
were performed on each type of mask. ‘Ihe 
results are presented in the accompanying tables; 
each table being an average of all the data ob- 
tained on a single type of mask. 

The first tests were of the type of mask most 
commonly used in hospitals, six layers of gauze, 
18 by 22 mesh, 4 by 5% inches in size, with tapes 
at each corner (Fig. 3). As the figures in Table | 
show, cough tests proved its inefficiency when new 
as well as after 4 hour’s use. At the end o/ 12 
hours, it was practically valueless. In view of th® 
fact that a nurse’s average working day is alvout 
1o hours, and but one mask is commonly used 
during this period, one may conclude from the 
number of colonies on cough plates that this 
procedure offers little protection to the paticnt. 
Weaver (7) has reported little difference between 
the dry and moist mask and our results (Table I) 
corroborate his findings. 

The rapid deterioration of the gauze mask led 
us to believe that its efficiency might be increased 
by impregnating it with a bacteriostatic substance. 
Glycerine was chosen for the first trial. The plain 
gauze mask already described was soaked in 
20 per cent glycerine and dried for 12 hours, then 
tested (Table III). It was far more efficient than 
the unimpregnated gauze mask, perhaps on a 
par with the dimity cloth mask tested later and 
deterioration during the day’s use was not very 
marked. Similarly, the effect of aluminum 
subacetate solution impregnation was invest'gat- 
ed (Table V). This was apparently as efficient as 
the glycerine mask when fresh, distinctly superior 
to untreated gauze. There was but little deterivra- 
tion during the first 3 hours’ use. With each of 
these preparations, the sticky moisture and the 
disagreeable odor made the masks uncomfortable, 
with aluminum subacetate so uncomfortab'e as 
to make 12 hour tests impractical. 

The next mask examined (Fig. 2A) was one 
made of a small checked dimity cloth, 8!) by 
7% inches, with two pleats, each 1 inch wide, 
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TABLE IV.—H. V. MELLINGER’S MASK 


3 hrs. 12 hrs 


No New 
} worn mask | worn mask 


mask mask 
1s.2 | 6.0 

1 2.0 

5 

5 


rchin | 3 ° 


rABLE V.—PLAIN GAUZE 
IN ALUMINUM 


MASK SOAKED 
ACETATE 


Distance = | No 
1 feet mask 


Fresh 
wet mask 


Fresh 


3 hrs. 
dry mask 


worn mask 


> 


O.5 
° 


ie} 


running transversely. This makes the finished 
mask 8% by 3% inches. There are tie tapes at 
each corner. This mask when fresh proved about 
4 times as efficient (Table II) in the prevention of 
plate colonies as the previous common gauze 
mask. It lost about half of its efficiency after 4 
to 12 hours’ use. It is better than the common 
gauze mask, fits the face well, and stands laun- 


dering. The texture of dimity is such that it is 
more comfortable than gauze. 
A mask (Fig. 2B) designed by H. V. Mellinger 


was then investigated. It consists of a sheet of 
wax paper 9 inches across, 4% inches wide at the 
center, and 214 inches at each end. It is held in 
place by a 16 inch copper wire that runs through 
a fold at the top, easily bent to conform to the 
bridge of the nose and to fit over the ears like 
spectacles. The bottom is open, unattached, and 
consequently waves freely in rhythm with the 
respiration of the operator. It is a satisfactory 
mask when used for its designed purpose; nose 
and throat office work, the wearer and patient 
sitting facing each other. When in use, the freely 
moving lower edge swings forward to a 30 degree 
angle with each exhalation so that the current of 
air is deflected downward and forward and the 
patient and operator do not breathe in each 
other’s face. When leaning forward at the side 
of a crib, at the patient’s ved, or at an operating 
table, the air current is forced directly toward 
the patient and the purpose of the mask is 
(lefeated. Moisture particles condensed on the 
surface of the wax paper are blown off by cough- 
ing or violent exhalation and if allowed to 
accumulate, drip from the free edge. This mask 
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TABLE VI.—CAPP’S ARMY MASK 


‘ | ; ' | 
Distance No New | 


12 hrs 
in feet mask mask 


worn mask 


; hrs 
worn mask 


TABLE VII.—CAPP’S MASK SOAKED IN 


MERTHIOLATE 


Distance | No | New 


12 hrs 
in feet | mask mask 


worn mask 


1; hrs. 
worn mask 


7 


becomes uncomfortable when worn for several 
hours as its top and sides are closed; holding a 
large space of dead, warm, very humid air in 
contact with the face and mouth. In the tests 
(Table IV), it is seen to be highly efficient, when 
new, for points directly in front of it. After a 
few hours, however, when moisture and organisms 
have accumulated on its surface, a large number of 
colonies appeared on the nearest plate. A plate 
placed close to the subject almost directly under 
a fresh mask also caught many organisms. 

The mask (Fig. 2C) designed by J. A. Capps, 
consists of three layers of 44 by 40 mesh gauze, 
9 by 7 inches, with 3 transverse pleats of one-half 
inch each, making it 8 by 2% inches when com- 
pleted. Tapes at the corners hold it firmly to the 
face and under the chin. We agree with Capps’ 
statement that although it looks very warm, it is 
quite comfortable. The plate results (Table V1) 
show it to rank in efficiency with the dimity 
cloth mask when new, and to be the more 
efficient of the two after having been worn a few 
hours. 

Impregnating this mask with merthiolate 
(Table VII) showed no improvement over the 
fresh dry mask, but it retained its original 
efficiency after 4 and 12 hours’ use. However, the 
odor of merthiolate, though slight to smell, 
gradually becomes disagreeable when breathed 
for several hours. A more pleasant antiseptic, 
hexylresorcinol ST 37 solution was tried (Table 
VIII). The efficiency was the same when new as 
a fresh dry mask of the same type. After 4 hours, 
it deteriorated slightly but the plate count did 
not increase between that point and the 12 hour 
test. Capps’ and Weaver’s masks are so similar 
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TABLE VIII.—-CAPP’S MASK SOAKED IN 
HEXYLRESORCINOL (ST-37) SOLUTION 
12 hrs 


Distance No New ; hrs. | 


in feet mask mask 


worn mask | worn mask 


in construction that it was thought unnecessary 
to repeat the procedure with the Weaver type. 

Dannenberg describes a mask in which wire 
gauze is cut to fit the face of the individual. 
Ordinary gauze is held in place over this by sewing 
or with paper clips. The construction is ingenious 
but its prophylactic possibilities did not warrant 
investigation in view of the results obtained with 
other gauze masks. 

Doust and Lyons, using a mouth wash consist- 
ing of a culture of Bacillus prodigiosis, tested 
various types of gauze masks. They found the 
maximum number of prodigiosis colonies at 
4 feet, although there were also numerous 
colonies on the plates at 1o feet. They concluded 
that a mask of 2 to 10 layers of coarse and medi- 
um gauze was ineffective but that one made of 
3 layers of buttercloth, a very fine mesh gauze, 
gave perfect results. In their tests they used 
only colonies of prodigiosis for determining the 
count. In our opinion, this test does not simulate 
the physiology of the cough and the masks tested 
were worn but 1 hour. It is obvious in practice 
that masks used other than in an operating room, 
average several hours’ usage. Testing only the 
fresh mask may lead to quite erroneous conclu- 
sions as to its practical value in the home or 
hospital. 

From our observations and the reports of care- 
ful investigators, it was concluded that a mask 
working on the filtration principle had but a 
limited efficiency. Removal of droplets as evi- 
denced by plate colonies from the exhaled air can 
be but partially accomplished and _ efficiency 
decreases with each hour of use. A space between 
the strands of material, sufficient for comfortable 
breathing, is large enough to allow droplets to 
pass. It was obviously impractical to arrange 
strands to stop all droplets and still have the 
mask sufficiently comfortable to be worn without 
serious opposition. 

It suggested itself to us as it had to Walker 
that a mask on the deflection principle, one that 
would turn the air current with its infective drop- 
lets in a direction where it would do no harm, 
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would be the logical alternative. Mellinger’s 
mask meets such a specification but the directi: 
of deflection is toward the patient unless boi| 
operator and patient are sitting upright. || 
other drawbacks have been mentioned. 

The mask designed by Walker, after a care/ul 
bacteriological test of seven of those common|, 
worn, Mellinger does not believe to be ideal. ‘Jo 
fulfill the criteria of the ideal, he presents the foll«\, 
ing points: low primary cost, ability to withstan« 
repeated laundering and sterilization, comforta!)|¢ 


‘when worn over both mouth and nose, not caus 


ing fogging of glasses, and not permitting the 
passage of organisms either when dry or muist 
during prolonged periods of conversation. | lis 
mask is germ proof and organisms are not expe! |e 
at the sides. It is an envelope of two layers of 
gauze, 10 inches square, with a piece of ruler 
glove sewed between them. It has tapes at cach 
of four corners. It has an aluminum bridge fitting 
over the nose. Walker states that it is uncom 
fortable in warm weather. 

It presents one distinct advance over the other 
masks tested; that of positive deflection of the 
infectious current of air, no matter what the 
position of the wearer may be in relationshi)) to 
the patient. Except for his lack of a germ provi 
chamber, for which he allowed in his computa- 
tions by subtracting the number of colonies on a 
second plate exposed to room air during his test, 
Walker’s research seemed acceptable and we 
made no effort to control it. He used Streptococ- 
cus hemolyticus or viridans carriers only as 
subjects and laid considerable stress on those 
organisms passing through the mask. 

Accepting the criteria mentioned by Walker 
we added to them simplicity of manufacture, case 
of adjustment to the face, minimum of knots, and 
elimination of metal or other special parts. We 
evolved a mask (Fig. 5) of cost so low that while 
it will stand sterilization and washing, if care- 
fully done, it can in our opinion be economically 
discarded after a single usage. It is made as 
follows: a piece of moisture proof cellophane, 
6 by 634 inches in size of No. .ooro thickness is 
sewed between two layers of 32 by 30 mesh 
gauze, 13 by 734 inches, folded in its length. 
These dimensions allow the gauze to overlaj) the 
edges of the cellophane. The edges may be 
hemmed, though leaving them raw does not alter 
the effectiveness of the mask. A 15 inch length 
of % inch cotton tape is sewed to each 
corner and a 3 inch length to each lower corner 
The free ends of the 3 inch tapes are stitchi! to 
the 15 inch tapes 2 inches beyond the edge «! the 
mask. Allowing for overlapping on the mask. this 
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leaves a half inch slack in the lower tapes. When 
completed, the mask is folded transversely 
across its center, making a strip 3 by 634 inches. 
When worn a single tie goes behind the head, 
and the loop made by the two strips of tape sewed 
together is placed around or in front of the ears, 
dependent upon the conformation of the wearer’s 
face. The upper and lower edges of the mask fit 
firmly against the face, while the center and 
sides are held away by the opening of the crease 
of the transverse fold aided by the loop of the 
two tapes at each side of the face. A free breath- 
ing space is thus established and the expired air 
is directed laterally and backward (Fig. 4). 

Table [X shows the results of our tests on this 
mask. The number of organisms caught on plates 
directly in front of the nurse approached zero as 
closely as the limitation imposed by such experi- 
mental conditions permitted, and we found, as 
did Walker with his mask, that the air discharged 
at the sides was practically sterile. This was at 
first surprising but seems explainable as a 
physical phenomenon. The air is turned sharply 
laterally at an angle of over go degrees when it 
strikes the mask and is deflected. The particles 
of moisture and mucus being heavier than the air 
continue forward by virtue of their momentum. 
They strike the mask and due to their adhesive 
quality stick to, and are absorbed on the inner 
layer of gauze. 

The nurses at St. Vincent’s Infant and Matern- 
ity Hospital and at several other hospitals have 
worn this mask in the wards for hours. They 
state that it is more comfortable than the gauze 
masks worn previously. It is light, there is no 
valve action (since it is quite rigid and fixed in 
position), and due to the small residual air space 
is not intolerably hot. The current of air passing 
in and out causes a cool, not uncomfortable 
sensation in moderately hot weather. Jn our 
opinion, a face mask can not be made pleasant 
lor hot weather wear. This mask is, however, 
more tolerable in hot weather than gauze masks. 
lts greatest need in both homes and institutions 
is fortunately during the cold seasons, for upper 
respiratory infections are then more numerous. 
It is quickly and securely attached by a single tie. 
We have found that the mask will stand auto- 
claving several times, but it shows a tendency to 
crack or tear on washing. It is easily and cheaply 
manufactured from material in common use. 


DEDUCTIONS 


_ There is a noticeable disparity in the figures 
in columns 1 in the various tables. These figures 
were obtained under identical conditions but of 
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TABLE IX.—OUR CELLOPHANE GAUZE MASK 


Distance No 
in feet mask 


New 4 hrs. 
mask | worn mask 


12 hrs. 
worn mask 


] 
| 
| 
| 
| 


a” 22 
33 


7 


5 I 


At sides 0.2 


necessity from groups of different individuals. 
We do not feel that a conclusion should be drawn 
from the fact that the number of organisms was 
reduced in percentage by the use of a mask. A 
percentage method of figuring seemed not appli- 
cable. The actual average count is therefore 
given without the mask and then with it. This 
seems to indicate the filtering quality of the mask. 
Our conclusion from the first column in each 
table is that there is a great difference in the 
number of organisms expressed by the cough of 
different individuals under like experimental con- 
ditions. 

The present lack of agreement as to the causa- 
tive agent or agents of common colds, makes it 
impractical at this time to attempt immunization 
as a prophylactic measure against the upper 
respiratory tract infections. It seems desirable 
therefore that the use of a mask that deflects 
the mother’s or attendant’s breath away from the 
infant or patient is a logical procedure. That such 
an apparatus can be made entirely comfortable 
is improbable but that it can be made so com- 
fortable that it will produce no hardships on the 
wearer has been accomplished with the cello- 
phane gauze mask herein described. 

To accomplish the reduction of infections 
emanating from the upper respiratory tract in the 
home, in the wards, in the infant asylum, in the 
operating room, and in contagious hospitals, the 
public must be made mask conscious and a 
method of supplying and prescribing an apparatus 
of the type herein devised must be instituted. It 
is simple in a hospital where masks are made by 
nurses or by patients supervised by nurses, to 
produce a mask of this type. It is the opinion of 
an expert seamstress who has sewed regularly in 
one of the women’s organizations of a large hos- 
pital that this mask is simpler to make than the 
common one of gauze which we believe to be 
inefficient. 

SUMMARY 

Based on the comparative data cited above, we 
conclude that 

1. The ordinary gauze mask is both uncom- 
fortable and bacteriologically. ineffective. 
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2. Our cellophane, gauze deflection mask is 
inexpensive, easily put together, quite comfort- 
able, effective, and practically germ proof as 
shown by our experiments and controls. 


The authors express appreciation to Cecelia M. Kortuem, 
R.N., for valuable bacteriological studies and mechanical 
assistance. 
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ARTERIOVENOUS 


ANEURISM!' 
J. JAY KEEGAN, M.D., Omana, NEBRASKA 


NTRACRANITAL arteriovenous aneurisms are 
of two types, developmental (Dandy, 2) and 
accidental (Locke, 10). The former have 

been given the name of angioma arteriole by 
Cushing and Bailey in their monograph on blood 
vessel tumors of the brain, and are distinct from 
the pulsating exophthalmos which develops from 
accidental rupture of the internal carotid artery 
into the cavernous sinus. Carotid ligation is ap- 
plicable to both and it is the purpose of this paper 
to present 4 clinical cases in which this treatment 
was used and to discuss the principles involved. 
Arteriovenous aneurisms or fistule occur at 


various places in the body and have similar fea- 
tures of etiology and symptomatology. The de- 
velopmental or congenital fistule have been as- 
sumed to arise from an aberrant persistence of 
the embryological arteriovenous capillary net- 


work (Rienhoff, 16). These abnormal channels 
may lie latent for a number of years and then take 
on increased activity from some form of stimulus 
as puberty, pregnancy, or physical strain. The 
traumatic arteriovenous aneurism is made pos- 
sible by the common juxtaposition of large arter- 
ies and veins in the extremities or neck, where a 
perforating wound can establish direct communi- 
cation between the two vessels. 

The diagnostic symptoms of an arteriovenous 
aneurism are the vascular bruit which can be 
heard best over the communication, and the en- 
larged pulsating distal veins and proximal ar- 
teries. The bruit, which may be accompanied by 
a thrill, is due to the passage of a forceful current 
of arterial blood through a small opening from an 
area of high pressure to one of low pressure. It 
usually is transmitted proximally along the main 
artery, even to the heart. A thrill is due to some 
irregularity or looseness in the border of the open- 
ing which makes vibration possible. The veins 


which must carry this arterial pressure withoui an 
intervening capillary bed dilate and form large 
pulsating anastomosing masses of thin walled ves- 
sels and cause enlargement of the region involved. 

The compensating dilatation of the proximal 
arterial trunks and even of the heart is a most 
interesting phenomenon of physiological response 
to a disturbed circulation. This has been con- 
vincingly demonstrated both experimentally and 
clinically by Holman to be dependent upon the 
amount of blood which finds its way through the 
fistula directly back into the heart. The enormous 
vascular dilatation which sometimes occurs, in- 
volving an entire extremity (Holman, 5) or all of 
the arteries of the neck and scalp (Cushing and 
Bailey) (Case 1 of this report), at first suggests 
some diffuse primary vascular pathology but the 
prompt symptomatic relief and subsidence o/ en- 
largement following closure of the arteriovenous 
fistula necessitates primary physiological inter- 
pretation. 

Intracranial arteriovenous aneurisms possess a 
few distinctive features which merit special dis- 
cussion. There is no juxtaposition of cerebral ar- 
teries and veins as elsewhere in the body, except 
for the peculiar position of the internal carotid 
artery within the cavernous sinus (Fig. 1). This 
necessitates a limitation of the traumatic cases to 
the latter position and an embryonic devclop- 
mental interpretation to those involving the | rain. 
The absence of any reported case of cerebr:il ar- 
teriovenous aneurism found at birth indicates 
that the lesion is insignificant until some |ater 
activating influence causes its enlargement. 

The developmental aneurism involves most fre- 
quently the middle cerebral artery, although ‘here 
are recorded cases involving other main arieries 
of the brain and a dilated posterior cerebral «tery 
may contribute to an extensive middle cerebral 


1From the Division of Neurological Surgery, University of Nebraska College of Medicine, Omaha. 
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aneurismal tumor (Case 2 of this report—Prof. 
|)unn’s case, Cushing and Bailey). The frequent 
middle cerebral involvement probably accounts 
for the high incidence of focal epilepsy or unilat- 
eral weakness which all observers have noted. 
Both patients of this report first consulted a physi- 
cian on account of attacks of Jacksonian epilepsy 
with residual weakness in the arm. 

Diagnosis of the developmental arteriovenous 
aneurism of the brain may be difficult or impos- 
sible if the tell-tale intracranial bruit or carotid 
enlargement is not present. Careful auscultation 
over the head should be practiced in all suspected 
intracranial tumors, particularly when associated 
with epilepsy and no marked increase of intra- 
cranial pressure. X-ray films occasionally show 
faint curved shadows of calcium deposit sugges- 
tive of location in blood vessel walls, or a faint 
mottling at the site of an old hemorrhage (Case 2, 
Fig. 4). 

If a suspicion of arteriovenous aneurism is en- 
tertained from suggestive vascular signs, a test 
can be made to determine the oxygen content of 
the blood taken from the internal jugular vein on 
the suspected side (Horton, 7). The oxygen satu- 
ration of the blood in the interna! jugular vein of 
normal subjects is 62 per cent, while that of ar- 
teries is approximately g5 per cent (Lennox). In 
Horton’s (7) case the oxygen saturation of blood 
from the right internal jugular vein was 91.4 per 
cent and that from the left 93.8 per cent, which 
was considered diagnostic of an intracranial ar- 
teriovenous fistula. In my cases the results after 
carotid ligation were as shown in Table I, indi- 
cating only one cure. 

The traumatic intracranial arteriovenous aneu- 
rism involves constantly the internal carotid ar- 
tery where it is surrounded by the cavernous sinus 
and lies close to the body of the sphenoid bone 
(Fig. 1). Rawling found that 70 per cent of basal 
skull fractures pass through the sphenoid sinus 
and thus commonly involve the firmly attached 
medial wall of the cavernous sinus and may also 
tear the enclosed internal carotid artery, leading 
either to fatal hemorrhage or an arteriovenous 
fistula. Arterial blood would then pass directly 
into the cavernous sinus with consequent dilata- 
tion of the least resistant tributaries of the sinus. 
The superior and the inferior petrosal tributaries 
posteriorly have thick resistant dural coverings as 
have also the cross connections to the other side 
and the sinus itself. The ophthalmic vein is the 
only tributary which possesses normal thin vein 
walls and is embedded in loose areolar tissue. 
Consequently it dilates from the arterial pres- 
sure it must carry and causes the pulsating exoph- 


thalmos which is characteristic of the condition. 
The diagnosis is easy, from the vascular bruit 
which can be heard subjectively and objectively, 
usually from the time of the head injury, and the 
increasing dilatation of conjunctional blood ves- 
sels, oedema, and exophthalmos. Rarely the con- 
dition can be confused with retro-orbital tumor 
or progressive exophthalmos of thyroid origin 
(Naffziger) in both of which a faint bruit may 
sometimes be heard. 

The treatment of intracranial arteriovenous 
aneurism is limited to palliative measures for the 
carotid-cavernous sinus fistula is inaccessible to 
direct surgery and the pulsating network of di- 
lated cerebral vessels in the developmental aneu- 
rism presents too great a risk of fatal hemorrhage 
for surgical excision (Cushing and Bailey; Dandy, 
2). The common involvement of the internal 
carotid artery in the lesion and the proximal dila- 
tation of this artery in many cases at once sug- 
gests carotid ligation. This has been applied with 
a fair degree of success but there are several fac- 
tors which tend to defeat this measure. The nor- 
mal hazard of carotid ligation, from cerebral 
anemia or ascending thrombosis, is placed at 20 
to 25 per cent (Reid and Andrus, 15) being 
slightly greater in internal than in common ca- 
rotid ligation and varying considerably according 
to the age of the patient and the previous estab- 
lishment of a compensatory anastomotic circula- 
tion. 

The principles of proximal artery ligation in 
arteriovenous aneurisms elsewhere, as established 
by Makins, Holman (6), Reid, and others, should 
be considered in carotid ligation. The presence of 
an arteriovenous fistula constitutes a powerful 
stimulus to the development of a collateral circu- 
lation, even greater than artery occlusion. On 
this account ligation should be postponed at least 
a few months until this compensatory dilatation 
has had a chance to develop. Compression of the 
carotid artery would not be expected to increase 
this reaction, except in the case with a small 
fistula and little or no evidence of arterial enlarge- 
ment. Many of the cases of carotid-cavernous 
sinus fistula fall into this group and the disturbing 
ocular signs call for early interference. Compres- 
sion of the common carotid artery here serves a 
double purpose. It enables one to detect inade- 
quate anastomotic cerebral circulation on that 
side by the occasional production of syncope or 
paralysis from cerebral anemia. In such a case a 
prolonged course of compression, with increasing 
frequency and duration, up to 1 hour several 
times daily without symptoms, probably serves 
to increase the margin of safety in ligation. Also 
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compression treatment sometimes results in a 
cure or marked improvement, particularly in the 
early stages, and it is worth a trial. Various de- 
vices have been used for mechanical compression 
of the common carotid artery against the trans- 
verse process of the sixth cervical vertebra. 
Locke used a wooden collar with elastic band and 
pad across the front; Harkness, a simple applica- 
tion of two bicycle pants guards bound together; 
while I have used a padded malleable iron collar 
with adjustable screw pad in a hinged front 
(Fig. 2). 

The choice of ligation of the common or the 
internal carotid artery has not been established. 
The majority of ligations have been of the com- 
mon carotid artery, perhaps because of its easier 
accessibility. There is no very significant differ- 
ence in the percentage of cure, benefit, or mor- 
tality, and there are too many variable factors in 
a large series of cases to make figures very de- 
pendable. The mortality, according to the series 
of Locke and later Harkness, is between 8 to 10 
per cent, which is less than Reid’s (15) figures of 
20 per cent to 25 per cent for general common 
carotid ligation. This may be due to the com- 
pensatory anastomotic response in the arterio- 
venous cases which develops before operation. 
Probably little concern need be given in young 
individuals with evident arterial enlargement and 
no sign of cerebral anemia on compression. 

The chief danger in carotid ligation is an as- 
cending thrombosis which reaches and occludes 
the middle cerebral artery. Symptoms of this de- 
velop slowly, within 12 to 24 hours, and rarely are 
changed by reopening of the artery (Reid). With 
this in mind it would seem more important to try 
to avoid this thrombosis than to be concerned 
about cerebral anemia. Ligation of the common 
carotid artery usually permits a continued circu- 
lation through the internal carotid, by the abun- 
dant anastomoses of the external carotid and 
reversed current through it into the internal ca- 
rotid artery. This would tend to prevent throm- 
bosis beyond the bifurcation but at the same 
time might defeat the primary purpose of the 
operation—closure of the arteriovenous fistula. 
In all 4 of my cases in which the common carotid 
was ligated, with immediate improvement, there 
was a recurrence of disturbing symptoms and 
evident enlargement of the external carotid trunk 
within a few weeks. This necessitated later liga- 
tion of the internal carotid, with more lasting 
benefit. It may be open to question if internal 
carotid ligation then was any safer than it would 
have been in the beginning, or if a better result 
would have been obtained before too great com- 
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pensatory anastomosis had occurred. Each case 
will have to be judged by itself although it migh: 
be inferred that primary common and later inte; 

nal carotid ligation would be the safer procedure, 
particularly in patients of arteriosclerotic age 
Kerr, Dandy (3), and others advocate fraction! 
ligation of the carotid arteries by means of a fas 

cial band or removable aluminum band, as a fu 

ther safeguard against cerebral anemia or thro: 

bosis. 

According to the observations of Holman |: 
and Reid (14) on arteriovenous aneurism els 
where in the body, ligation of the proximal arter, 
is not good therapy as it rarely succeeds and {1 
quently leads to gangrene of an extremit) 
although a possible exception is made in their 
statements about intracranial arteriovenous anc 
risms. It is difficult to understand physiologica!|\ 
why this exception should be made although the 
clinical evidence of 90 per cent cure or benefit of 
the carotid-cavernous sinus cases certainly sup- 
ports the exception. In trying to draw an analogy 
between the intracranial and systemic cases these 
writers have recommended simultaneous ligation 
of the internal jugular vein to favor the mainie- 
nance of adequate intravascular tension for cere 
bral circulatory function. Not enough cases have 
had this done to furnish a basis for clinical judg 
ment of results although in a case reported by 
Reid (14) hemiplegia was not prevented by the 
maneuver. The rather free cross anastomoses of 
the large venous sinuses and arteries at the hase 
of the brain may alter the physiological inter 
pretation applicable elsewhere. 

Carotid ligation for cure or improvement of 
developmental arteriovenous aneurism of the 
brain is less likely to succeed, due to the multiple 
fistula usually present and the more marked com- 
pensatory arterial dilatation in these cases. ‘he 
most favorable effect would be expected in the 
early lesion or in one which shows by X-ray a 
tendency to calcification and local thrombosis. 
Carotid ligation here might slow the circulation 
through the tumor mass sufficiently to favor !ur 
ther thrombosis, aided by deep X-ray therapy. 
This is the generally accepted method of tr 
ment although rare cases may permit obliterat 
of the fistula (Dandy, 2), electrocoagulat 
(Sachs, 17), and later complete excision (Cushing 
and Bailey). 

SUMMARY 

Intracranial arteriovenous aneurisms are 0! (Wo 
types, developmental and accidental. The foriner 
involve the blood vessels of the brain while the 
latter are limited to carotid-cavernous si)Us 
fistula. 





KEGAN: CAROTID LIGATION FOR INTRACRANIAL ARTERIOVENOUS ANEURISM 37 


dura mater 
art. carotis interna 
y nervus opticus 


nervus oculomotorims 


’ * hypopaysis 
n. trochlearts - cerebri 


n, abducens 
n. ophthalmicus 


art. carous 
nervus interna 
axillaris 
simus 
sphenoidails 


rmater 


ssinus cavernosus 
os sphenoidale 
Vig. 1. Cross section of cavernous sinus showing en 
closed internal carotid artery and relation to sphenoid 
sinus. (Spalteholtz.) 


The diagnostic symptoms of arteriovenous 
aneurism are vascular bruit, distal pulsating en- 
largement of veins, and proximal arterial dilata- 
tion. This latter is a physiological compensatory 
phenomenon. 

The high incidence of focal epilepsy in the de- 
velopmental aneurism is explained on the basis of 
frequent involvement of middle cerebral artery. 

Seventy per cent of basal skull fractures involve 
the body of the sphenoid bone and endanger the 
adjacent cavernous sinus and carotid artery. 

The treatment of intracranial arteriovenous 
aneurism generally is limited to palliative meas- 
ures, as carotid ligation and X-ray therapy. 
Rarely can the developmental aneurism be at- 
tacked directly without too great a hazard of 
fatal hemorrhage. 

Carotid ligation for intracranial arteriovenous 
aneurism is at variance with the principles of 
treatment of similar aneurisms elsewhere in the 
body, but has had a high percentage of success in 
the traumatic carotid-cavernous sinus fistula. 

Common carotid ligation leaves a greater mar- 
gin of safety for anastomotic cerebral circulation 
but on account of this fact may be inadequate. 
Later ligation of the internal carotid artery prob- 
ably is safer than as a primary procedure. Simul- 
taneous ligation of the internal jugular vein has 
not been done a sufficient number of times to con- 
firm its value as applicable elsewhere. 

CASE REPORTS 
\set. Mr. R. R., aged 26 years, Immanuel Hospital, 


S217, admitted to hospital January 23, 1931; referred 
lr. S. A. Swenson, Oakland, Nebraska. Diagnosis: 
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Fig. 2. Padded malleable iron collar for prolonged com- 
pression of the common carotid artery 


Cerebral arteriovenous aneurism, left parietal, with focal 
epilepsy and meningeal haemorrhage, treated by carotid 
ligation and X-ray therapy. Improved 

This patient entered the hospital with the complaint of 
recurrent unconscious attacks followed by severe headache 
and bloody spinal fluid, lighter attacks with transient 
speech defect and peculiar sensation in his right hand, right 
sided blindness in both eyes, double vision and blurred 
vision in right eye. The right hemianopia was noted by his 
parents when he was a child and did not see things which 
were passed to him from this side at the table. He had no 
other symptoms until 1923, at the age of 18 years, when he 
was found unconscious in the barn. The spinal fluid was 
bloody and a diagnosis of pachymeningitis htemorrhagica 
interna was made. He was treated by spinal drainage and 
recovered within a week or two. Visual tests demonstrated 
a right homonymous hemianopia, vision, right 20/15, left 
20/20. His tonsils were removed in 1924. A chronic infec 
tion of the right maxillary antrum and a deviated nasal 
septum were found and a submucus resection done in 1925. 
In 1926 he began having headaches that were relieved by 
spinal puncture. He has had several attacks of uncon 
sciousness with bloody spinal fluid, with some pain located 
in his left temple, dilatation of his left pupil, followed by 
some numbness in the right arm and leg and a word naming 
speech defect. He had numerous transient attacks of a 
peculiar sensation in his right arm with word naming difh 
culty, without loss of consciousness. He had a severe un 
conscious attack in September, 1930, with bloody spinal 
fluid, and following this he noted impaired vision in his 
right eye. Eye examination in November, 1930, showed 
large opacities in the anterior vitreous; and vision, right 
1/200, left 20/30. In December, 1930, vision in the left 
eye was reduced to 20/70, with increase in vitreous opaci 
ties. This was felt to be on a toxic basis and he had an 
operation on the ethmoid and sphenoid sinuses. He had 
another severe attack of unconsciousness on January 3, 
1931, with clonic convulsions, bloody spinal tluid, and was 
gradually relieved by repeated spinal drainage. He was 
seen by Dr. Keegan January 6, 1931, at his dome during 
this attack. He was stuporous had severe headache and 
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suboccipital pain, low grade fever, marked congestion of 
his conjunctival and retinal blood vessels, photophobia, 
and irritability. Spinal puncture released blood tinged 
fluid under 26 millimeters of pressure. There was visibly 
increased pulsation over the left carotid arteries, called to 
attention by his parents. A left cerebral angioma was sus- 
pected but the patient’s serious condition made moving 
inadvisable and he was continued under treatment at home 
by spinal drainage, with gradual recovery. 

He entered the Immanuel Hospital January 23, 1931, 
still rather weak but able to be up and about. His vision 
at this time was 20/200 in the right eye and 20/30+2 in 
the left eye. The absolute scotoma in the right eye, re- 
corded on November 3, 1930, had become relative and the 
same constant right homonymous hemianopia was present 

Fig. 3). The right eye did not co-ordinate in movement 
with the left and turned in and down, although there was 
no definite paralysis. The left pupil was slightly larger 
than the right and responded sluggishly to light. The 
cranial nerves otherwise were normal. There was a small 
nevus on the right upper lid. Carotid pulsation was visi 
ble on the left side, more beneath the angle of the jaw. An 
arterial bruit could be heard over the left internal carotid 
artery. A very faint bruit could be heard over the left 
parieto-occipital region, stopped by compression of the left 
common carotid artery. The patient was not conscious of 
any noise in his head. There was no sensory, motor reflex 
or co-ordination disturbance in the extremities. Astereogno- 
sis and spatial discrimination were normal. The right lower 
abdominal reflex was absent, cremaster reflexes present. 
The heart was not enlarged and the heart sounds were 
normal; blood pressure, right 92/52, left 102/66; electro- 
cardiogram was normal. X-ray examination of the heart 
and great vessels showed normal size and contour. 

X-ray films of the skull at first showed nothing thought 
to be significant, due to a right lateral exposure away from 
the lesion and a poor film which did not bring out detail 
well. A recheck from the left side showed several very 
significant intracerebral shadows (Fig. 4) best interpreted 
by drawing (Fig. 5) on account of their faintness and poor 
reproduction from film. A well defined rounded area of 
calcification 1 by 2 centimeters in diameter was found in 
the left medial parieto-occipital region, at first reported in 
the region of the pineal body, but definitely situated about 


of Case 1, R., before carotid 


1 centimeter to the left of the midline, by stereoscopic « 
mation and anteroposterior view. This shadow was de: 
at its periphery suggesting calcification in the wall o} 
arterial aneurism, apparently of the posterior occij 
artery. The location of this lesion at the base of the 
carine fissure could well account for the right homonyn 
hemianopia. Another rather dense shadow appeared in 
middle fossa just back of the dorsum sell. This was al 
the width of a basilar cerebral artery, and seemed to di\ 
anteriorly and was suspected of being vascular calcificat 
A third group of faint shadows over an area of 3 to 4c 
meters in diameter, appeared in the region of the left a1 
lar gyrus at the end of the lateral cerebral or sylvian fiss 
These were interpreted as calcification in an area of 
hemorrhage, probably the source of the recurrent me: 
geal hemorrhages and focal epilepsy he had suffered. 

Ligation of the left common carotid artery was < 
January 1931, under novocain anwsthesia. ‘Two 
ligatures were placed about the artery, with no subject 
or objective evidence of cerebral anemia. There was n 
a compensatory dilatation of the right temporal art 
lasting several days. The ligation had no appreci 
effect upon the hemianopia. A vascular bruit could sti! 
heard over the left external carotid artery, indicating 
siderable anastomotic return circulation which prob 
would necessitate later ligation of the internal car 
artery. He was given deep X-ray therapy over the 
parieto-occipital region on February 2, 1931. The vi 
fields on this date were unchanged 

He had a recurrence of his petit mal focal epilepti 
tacks on February 23 and March 12, 1931. When 
March 13 there was slight increase in the bruit over th: 
external and internal carotid arteries. The central scot 
in his right eye had disappeared and his vision was, 
20/30+1, left 20/20—1. His fields showed a sharp 
right hemianopia (Fig. 6). He complained of incr 
diplopia due to persisting loss of muscle balance i 
right eye. He was continued on light doses of lumina! 
had no more epileptic attacks. A second X-ray treat: 
was given March 24, 1931. His general health impr 
and he suffered no left sided headaches as before the 
tion. 

December 16, 1931, he developed a severe headach« 
lowed by a convulsion and unconsciousness. Spinal | 
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e revealed a bloody fluid under marked pressure. He 

dually improved under repeated spinal drainage at his 

me, and re-entered the hospital January 18, 1932. There 

s rather prominent pulsation and bruit over the left ex 

nal and internal carotid arteries, indicating increased 

iber and probably return of high arterial pressure in the 
ral cerebral artery. No bruit could be heard over the 

ll. There was some question whether the recurrent 

norrhage did not come from a medially situated poste- 

cerebral aneurism, but ligation of the left internal 
tid artery seemed indicated in view of the evident in- 
ised circulation through this side. 

)peration. January 20, 1932, the left internal carotid 

‘ry was ligated under novocain anesthesia. No dis- 

bance of cerebral circulation resulted and the patient 

de a rapid and uncomplicated recovery. He was given 
hird X-ray treatment January 25 and was dismissed 

iuary 30, 1932. 

'fe has had no recurrent hemorrhage since this last liga- 
tion, has gained in strength, and is able to do light work. 
He still has occasional petit mal attacks which are so slight 
as not to be detected by those with him. When last seen 
October 1, 1932, there was rather prominent pulsation and 
bruit over his right carotid vessels and in lesser degree on 
the left side. No intracranial bruit was heard. Oxygen 
saturation determination of blood from the left internal 
jugular vein showed 94.6 per cent in comparison to 76.2 per 
cent in the arm vein blood. These figures would indicate 
persisting extensive arteriovenous communication. 


This case presents a typical history of left mid- 
dle cerebral arteriovenous aneurism, with early 
right homonymous hemianopia, focal epilepsy, 
and meningeal hemorrhages developing over sev- 
eral years without a correct diagnosis. Even the 
X-ray shadows of calcification were overlooked in 
the first head films although the carotid enlarge- 
ment and intracranial bruit had then been noted. 
These shadows indicated both middle and poste- 
rior cerebral artery involvement, which made the 
value of carotid ligation questionable. However, 
there was definite improvement in vision and 
lessening of epileptic attacks. One recurrent men- 
ingeal hemorrhage following common carotid 
ligation indicates the necessity of final internal 
carotid ligation. The period of 9 months’ good 
health since this last ligation is too short to pre- 
dict an entirely favorable outcome, particularly 
in view of the high percentage of oxygen satura- 
tion found in the internal jugular blood which 
indicates an extensive persisting lesion. 

Case 2. Mr. C. C., aged 20 years, Clarkson Memorial 
Hospital, No. 39,638, admitted October 28, 1926; Wise 
Memorial Hospital, No. 24,770, admitted May 1, 1927. 
Referred by Dr. C. A. Roeder. Diagnosis: Cerebral arterio- 
venous aneurism, right parieto-occipital, developmental in 
origin, focal epilepsy, treated by bilateral common carotid 
ligation, craniotomy. Improved 

This patient entered with the complaint of right occipital 
pain and convulsions involving his left arm. He stated 
that he was perfectly well until 1918, when at the age of 12 
years he had influenza with pneumonia and was in bed 
about 3 weeks. He recovered strength slowly and began to 
have right occipital headache and pain in his right ear 


Fig. 4. Roentgenogram of Case 1, R. R., showing intra 
cerebral shadows suggestive of vascular calcification. 


every morning, which have gradually increased in severity. 
He has had some impairment of vision for about 10 years 
for which he has worn glasses. This became more notice- 
able after the influenza and about 4 years ago he began to 
have occasional pain and watering in his right eye. Re- 
cently he has had occasional double and blurred vision 

During the past 5 years he has had attacks of numbness 
and tingling sensations in his left arm and hand, slightly 
in the left leg and foot, with disturbance in sense of posi 

tion of his leg when walking. During the past year he has 
had weakness in his left arm. Four years ago while talk 

ing to a friend he first noticed twitching of the left arm and 
leg, followed by clonic, then tonic spasms of the left arm 
and leg, with loss of consciousness for several hours. These 
attacks have been repeated at intervals of 3 to 6 months 
since that time and apparently are decreasing in severity. 
He has noticed an enlargement of his neck for the last 8 or 
1o years and has had difficulty in swallowing at times 
During the past year he has had attacks of nausea and 
vomiting, relieved by appendectomy in March, 1926. His 
tonsils were removed 1o years ago and a nasal septum 
operation done 1 year ago for eye symptoms. He hasa hack 

ing cough and some dyspnoea on exertion. He has had 
dizziness and vertigo with a tendency to fall to the left 

The right ear rings occasionally when lying on the right 
side, sounds like a freight train. He is not aware of any 
other noise in his head. He has had urinary difficulty dur 

ing the past 4 years. His father and mother, one brother, 
and five sisters are living and well. His mother has had 
roaring in her head for 4 years associated with impaired 
hearing and no vascular signs. The history otherwise was 
not significant. 

Examination revealed a young man of medium stature 
and development, weight 130 pounds. There is quite evi 
dent fullness of the neck on each side with visible pulsation 
over both carotid arteries. Behind both mastoids the oc 
cipital arteries are greatly dilated to form compressible 
pulsating areas, larger on the right side. A loud vascular 
bruit with thrills could be heard over these enlarged ves 
sels. The visual fields showed a complete left homonymous 
hemianopia with constriction of the remaining right fields. 
(Fig. 7). Vision was 10/20 in the right eye and 10/70 in 





SURGERY, GYNECOLOGY AND OBSTETRICS 


\ | 


Fig. 5. 


Reconstructed drawing of roentgenogram of Case 1, 
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probable relation of intracerebral shadows to cerebral arteries. 


the left. There was slight nystagmus to the right, marked 
to the left. The optic discs were light in color, vessels nor 
mal, no elevation. Ocular movements were normal, the 
lids congested. There was a slight left hemiparesis, involv 
ing the face, palate, and tongue in greater degree than the 
arm and leg. Tendon reflexes were slightly increased on 
the left side with positive left ankle clonus and Babinski. 
No disturbance in sensation was detected. Co-ordination 
tests were negative. The thyroid gland appeared enlarged, 
possibly due to vascular dilatation. The heart rate was 80; 
blood pressure 110/70, the first sound obliterated by a 
blowing systolic murmur. The second sound was accentu- 
ated. The heart size appeared normal to percussicn, slight 
enlargement of heart and aorta was reported by X-ray. 
K:lectrocardiogram was normal, basal metabolism minus 3. 
The urine, blocd, and Wassermann tests were negative. 
X-ray report of the head was as follows: All bones of the 
head and neck present some degree of abnormality. The 
cervical vertebra are very irrevular in contour. The sella 
turcica is flat and saucer shaped, having no posterior wall. 
The channels of all the diploic veins of the skull are very 
much widened and accentuated. The skull appears mot 
tled, suggesting intracranial pressure. About 2.5 centi 
meters posterior to the right mastoid is a thin area in the 
occipital bone which is funnel shaped and about 1.5 centi 
meters across the widest portion which is internal, with a 
small foramen through the external plate 

In view of the evident rather dithuse bilateral carotid 
dilatation, with probable right occipitotemporal intra- 
cranial involvement, ligation of the carotid arteries seemed 
warranted and necessary before any intracranial explora- 
tion could be considered, Accordingly Dr. C, A. Roeder 


ligated the right common carotid artery November 
1926, and the left common carotid artery Decembe: 
1926, under novocain anesthesia. Following the right | 
tion the patient complained of numbness in his left 
and hand, similar to the sensation which accompanied 
convulsions in the arm. This improved in a few di 
After the left common carotid ligation his left hemipai 
was greatly increased but rapidly improved. The car 
and occipital pulsation and bruit were gone and his occi| 
pain relieved. His voice was husky, due to left laryn 
paralysis. He had no convulsions and was dismissed 
cember 20, 1926, up and about, greatly improved. 

He entered the Wise Memorial Hospital May 1, 1 
for further study of his intracranial condition. 
strength in his left arm had improved to the best it 
been within a year. Slight huskiness of voice and a 
cough persisted, with a tendency to choke when drink 
The right occipital and ear pain had recurred although 
as frequent or severe as before the ligations. Attacl 
weakness in his left arm had recurred. He also descr 
numerous attacks of a ‘‘ rotten taste’’ which come on 
denly and last a few minutes, present during the pi 
years. Physical and neurological examination was e 
tially the same except for the decreased cervical ani 
cipital vascularity. It was decided to explore the 
temporal lobe, probably ill-advisedly, and a low 
temporoparietal bone flap was turned down May 5, 
Troublesome diploic bleeding was encountered in the 
phine above the mastoid, and a large sinus running pa 
to the broken border was torn. This was controlled 
silk ligature about the vessel on each side of the ops 
The dura was not tense but felt quite soft as thou 


l 
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Fig. 6. 
ligation. June 26, 1931. 


blood lake were beneath. Due to the considerable hemor 
rhage and beginning drop in blood pressure at this stage 
the bone flap was replaced and a second stage exploration 
was done May 17, 1927. The dura along the medial and 
posterior borders was opened with no serious bleeding but 
anteriorly a large thin walled vessel almost 1 centimeter in 
diameter appeared with numerous lesser dilated vessels 
which bled when the dura was elevated. No tumor other 
than the dilated vessels could be identified and nothing 
further was done on account of the danger of starting un 
controllable haemorrhage. The dura was closed and the 
bone flap replaced. A decompression was not done on ac- 
count of the extreme vascularity in the right temporal re 
gion and the absence of intracranial pressure. 

The patient recovered satisfactorily. He developed an 
acute nasopharyngitis after the first operation which de 
layed the second exploration. Also he had a light convul 
sion on May 13. He reported some relief from pain in his 
head and improvement in numbness in his left hand which 
had appeared after the second operation. He was dis 
charged May 29. 

He had no more convulsions until December, when 
he had a light attack in his left arm. He was feeling well 
and working in a grocery store. He had another mild focal 
attack March 25, 1928, during sleep and these have re 
curred at intervals of a few months since. He was exam 
ined September 7, 1932, and presented considerable recur 
rent enlargement and visible pulsation of his cervical and 


TABLE T. 


Internal jugular blood 


Oxygen 
capacity 


Oxygen 
content 


R 19.4 


Visual fields and visions of Case 1, R. R. 


Oxygen 
saturation 


, after carotid 


occipital arteries. A loud vascular bruit could be heard 
over these vessels, variable in quality, in places near the 
skull a continuous machinery-like roar. A thrill was felt 
over the left common carotid artery. Only a very faint 
systolic bruit could be heard over the skull, best in the 
right temple. The patient was not conscious of any noise 
in his head, except occasionally when he would lie on his 
right side. He had had a generalized convulsion the night 
before, following the taking of three strong cathartic pills 
which contained 1/20 grain of strychnine. He was ad 

vised to discontinue this medication and limit his cathar 
tics to cascara, mineral oil, and salines. He had been hav 

ing occasional petit mal attacks but was able to do light 
work under home supervision. At this visit oxygen con 

tent and oxygen capacity tests were made on blood drawn 
from the right internal jugular, the right external jugular, 
and an arm vein. A 93 per cent oxygen saturation was 
found in the internal jugular blood, 83 per cent in the ex 

ternal jugular blood, and 61 per cent in the arm vein blood 
(Table I) indicating a high percentage of arterial admixture 
in the jugular blood from an arteriovenous fistula. 


This case presents the typical picture of an 
extensive developmental arteriovenous aneurism 
of the right cerebral hemisphere. The left ho- 
monymous hemianopia, left sided focal epilepsy 
and hemiparesis, marked dilatation of the cer- 


OXYGEN DETERMINATIONS OF INTERNAL JUGULAR AND ARM VEIN BLOOD IN 
CASES OF INTRACRANIAL ARTERIOVENOUS ANEURISM AFTER CAROTID 


LIGATION 


Arm vein blood 


Oxygen 
content 


Oxygen 
capacity 


Oxygen 
saturation 


Lg 4.0% ? a 
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Visual fields of Case 2, C. C., before carotid ligation. 


AND OBSTETRICS 


Ofj— 
RE. 2 0 / 
90° 


rasa 20 


A 


oR i 
ut cist 


No 


significant change after ligation. January 26, 1927. 


vical arteries and vascular bruit are charac- 
teristic. Ligation of both common carotid arteries 
at an interval of 2% weeks caused each time a 
transient increased hemiparesis but resulted 
in eventual improvement. The final return of 


extensive anastomotic arterial dilatation demon- 
strates the futility of proximal ligation in arterio- 
venous aneurisms, except for temporary effect. 
The craniotomy which was done, in view of sub- 
sequent experience and reports in such cases, was 


ill advised, but fortunately did no harm. An in- 
teresting sidelight on the case is the effect of the 
strychnine content of a common cathartic in per- 
cipitating a convulsion in a susceptible individual. 
X-ray therapy has not been used on this case 
because it was not available at the time he was 
first treated. It has been advised since then but 


Fig. 8. Photograph of Case 3, J. P. G., showing poorly 
the dilatation of left conjunctival blood vessels but dis 
tinctly the paralysis of the right external rectus oculi 
muscle. 


finances and inconvenience have interfered. 
is doubtful if it would have an appreciable eff 
upon such a vascular lesion. 


Case 3. Mrs. J. P. G., age 52 years, Saint Catherin 
Hospital, No. 37,565, admitted December 17, 1932, 
ferred by Dr. J. H. Judd and Dr. A. Sachs. Diagno: 
Intracranial arteriovenous aneurism, traumatic in orig 
involving left internal carotid artery and cavernous sin 
treated by carotid compression, common carotid ligati 
later internal carotid ligation. Cured. 

This patient entered with the complaint of a whirl 
noise in her head, onset July 31, 1931, immediately fol 
ing a fall downstairs. She was stunned momentarily fro: 


blow on the left side of her head and was cut across | 


bridge of her nose. There was no bleeding from the ins 
of her nose or ears, no headache or other disturbing sy: 
toms. The noise is described as a whirling sensation, wl 


at times feels like water splashing to and fro with very lit'| 


localization, possibly more in the left parietal region 

has been constant since the injury and has been very « 
turbing for rest, necessitating sedatives for sleep. Lat 
the left eye has become slightly prominent and the bl 
vessels enlarged. Also she has noted double vision, blur: 
with the left eye, and a dull headache. 

Two years ago she developed palpitation of her hi 
loss of weight, nervousness and weakness, with notice: 
fullness in her neck. She was treated for anzemia and 
proved but her symptoms became worse after abot 
months. She noticed a tremor and sweating of her ha 
developed dyspnoea and her eyes became prominent 
diagnosis of exophthalmic goiter was made and the thy 
gland removed a year ago. Her symptoms promptly 
proved and except for some weakness, she appeared 
mal again at the time of the injury. Her exophthalmos 
receded. The past history otherwise was negative 
significant illness. She had been well, married at ag 
37 years, had no children, one miscarriage, the last | 
strual period four years ago 

Examination revealed a well developed white wo 
appearing rather tired and pale. ‘The left eye app 
slightly prominent with markedly engorged conjunc 
blood vessels, and oedema of the lower conjunctiva (Fi 
There was no visible or palpable pulsation of the left 
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Fig. 9. Photograph of Case 4, T. L., 


showing marked dilatation of conjunctival 


blood vessels of left eye and paresis of left external rectus oculi muscle before 


carotid ligation. 
Fig. 10. 
retinal veins. 


Ophthalmoscopic examination showed marked engorge- 
ment and tortuosity of the left retinal veins, physiological 
cupping of both discs, slight evidence of arteriosclerosis. 
The right external rectus oculi muscle was paralyzed, ocu- 
lar movements otherwise were normal. Visual fields and 
vision were normal. A vascular bruit could be heard over 
both internal carotid arteries, over both temples, and the 
forehead, slightly louder in the left temple than the right. 
Digital compression of the left common carotid artery re- 
duced the bruit both subjectively and objectively to a very 
faint murmur, while compression of the right common ca- 
rotid artery had little effect. Sustained compression of the 
left common carotid artery caused no syncope or paralytic 
symptoms. There was a healed scar in the lower neck from 
thyroidectomy a year before, no evidence of recurrence. 
The pulse ranged from 70 to 80 per minute, blood pressure 
124 systolic, 80 diastolic, no tremor. The heart sounds were 
normal, no arrythmia, the apex beat was 1.5 centimeter 
beyond the midclavicular line. Physical examination other- 
wise was negative. The urine was normal, red blood cells 
3,000,000, hemoglobin 8o per cent, white blood cells 5,000, 
polymorphonuclears 73 per cent, mononuclears 27 per cent. 
X-rays of the skull showed a linear irregularity in the left 
parietal bone suggestive of fracture, no demonstrable pa- 
thology in the petrous ridges or at the base. A chest film 
showed a wide aorta with considerable calcification. 
Although preliminary tests gave no evidence of cerebral 
vascular deficiency from left common carotid compression 
of 10 minutes’ duration the patient was subjected to a 
month’s course of increasing intermittent carotid compres- 
sion to 30 minutes four times a day, delayed by a mild 
acute bronchitis and nervous reaction. A collar with ad- 
justable screw pad (Fig. 2) was made to facilitate prolonged 
compression. Repeated studies were made of variations in 
blood pressure in the two arms during compression with 
rather variable results. There was a tendency to a systolic 
tise of ro or 15 millimeters during compression, about 5 
millimeters greater on the left side, with a drop of 5 to 10 
millimeters on both sides after compression. The resting 
systolic blood pressure varied considerably from 160 to 100, 
apparently dependent upon the patient’s mental reaction. 
lhe vascular bruit likewise varied in intensity with the 
blood pressure and for a time with a rather consistent low 
blood pressure around r1o it was hoped that progress was 
being made in reducing the arteriovenous fistula. During 
compression the right external rectus oculi muscle paraly- 
sis was definitely improved, subjectively and objectively, 
and the conjunctival congestion seemed slightly less. With 


Photograph of fundus of left eye of Case 4, T. 


L., showing dilated 
, 


later rise in blood pressure it was evident that no progress 
was being made and ligation of the left common carotid 
artery was advised 

Operation was performed February 2, 1932, under novo- 
cain anesthesia. The left common carotid artery was ex- 
posed, compressed by a single tie silk ligature for 1 hour, 
with no symptoms of cerebral anemia, before the final 
ligature was applied and the wound closed. Care was 
taken not to traumatize the inner coats of the artery by 
too tight a tie, which might favor ascending thrombosis 
The patient made an uneventful postoperative recovery 
with no sensory, motor, or reflex disturbance on the right 
side. The systolic blood pressure rose from 110 before the 
operation to 135 after and there was a visible compensatory 
dilatation of the right temporal and left supra-orbital ar 
teries which lasted several days, gradually subsiding. The 
loud vascular bruit was relieved but a faint subjective and 
objective bruit remained. 

The vascular injection and conjunctival cedema of the 
left eye noticeably improved and more lateral movement 
of the right eye was possible. The patient was conscious 
of a modified faint bruit as of blood passing across the 
frontal region from the right side. When sitting in a chair 
the bruit sometimes disappeared entirely. She was dis 
missed February 26, 1932, still rather depressed over the 
faint bruit which she heard worse at night, sometimes 
awakening her by a louder throbbing character. When 
seen again April 6, 1932, the noise in her head still dis 
tressed her, although much less than before the operation, 
and there was an increasing congestion and cedema of the 


Fig. 11. Photograph of Case 4, T. 
ligation, showing marked improvement. 


after carotid 








eft eye. Pulsation could be seen and a bruit heard over 
the left external carotid artery below the angle of the jaw. 
Compression here markedly reduced the head noise. Com- 
pression of the left common carotid artery had no effect, 
indicating a marked compensatory enlargement of the ex 
ternal carotid artery with reversed blood flow into the 
internal carotid artery. Ligation of the left internal artery 
was advised and she was admitted to the hospital April 9, 
1932. 

Operation. The left internal carotid artery was ligated 
\pril 11, 1932, under novocain anesthesia. The artery was 
about half normal size and carried a definite pulsation 
which was rather easily compressed. A preliminary silk 
ligature was placed about the artery and maintained under 
observation about 20 minutes. The subjective noise dis 
appeared and there were no symptoms to indicate cerebral 
circulatory deficiency. A double ligature was applied and 
the wound closed. 

There was a barely perceptible bruit heard by patient 
during the night following the operation. The next morn 
ing the noise was louder but not as disturbing as before the 
operation and of a different quality. It was more like a 
throbbing or pulsating sensation and not so harsh as before. 
Auscultation detected the bruit over the entire right ca- 
rotid artery and as loud in the right temple as in the left, 
which was interpreted as largely due to compensatory 
right sided arterial dilatation. The right temporal and left 
supra-orbital arteries again were visibly dilated for a few 
days. On April 15 variable whistling noises were heard 
subjectively and objectively over the left temple, sugges 
tive of partial obstruction of the arteriovenous communica- 
tion. No subjective or objective noise could be heard on 
April 18, and there was marked improvement in the vascu- 
lar injection and cedema of the left eye. The left pupil was 
moderately dilated, indicating cervical sympathetic trunk 
disturbance. On April 23 the blood vessels of the left eye 
appeared almost normal, there was no prominence of the 
eye and very little paresis of the right external rectus oculi 
muscle. Double vision was noted only on looking to the 
extreme right. The blood pressure was 120/90 in the right 
arm and 112/78 in the left. Ophthalmoscopic examination 
showed some remaining enlargement of the retinal vessels 
but much less than before the operation. The patient was 
dismissed April 26 and has been seen several times since. 
She remains entirely relieved of her noise, the eyes are 
normal, and she has resumed normal activity. On Septem- 
ber 7, 1932, blood was drawn from the left internal jugular 
vein and from an arm vein for tests of oxygen content and 
capacity. The oxygen saturation in the jugular blood was 
82 per cent and in the arm blood 79 per cent, showing little 
difference and indicating probably complete closure of the 
fistula. 

This case presents a typical history of trau- 
matic carotid-cavernous sinus fistula with imme- 
diate intracranial bruit and gradually increasing 
pulsating exophthalmos from ophthalmic vein 
enlargement. Paralysis of the right sixth cranial 
nerve, on the opposite side from the lesion, was 
difficult to explain, except by assumption of some 
unusual anatomical condition which permitted 
local anastomotic venous dilatation and sixth 
nerve pressure on the right side. This might come 
through a tributary of the petrosal sinuses in the 
posterior fossa. The preceding exophthalmic 
goiter was confusing in interpretation of exoph- 
thalmos caused by the arteriovenous aneurism. 
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Ligation of the left common carotid artery wa 


inadequate to relieve the patient of distressin; 


symptoms, although much improved. Later liga 
tion of the internal carotid led to a complete cur: 
The phenomena of temporary dilatation of th 
temporal and supra-orbital arteries, persistenc 
of a modified more pulsating bruit for a couple « 
days, terminated by whistling noises enabled o1 
to visualize in imagination the manner of vascul 

reaction and closure of the fistula. The oxyg 
saturation test of the internal jugular blood co 

formed to the clinical cure of the patient. 


Case 4. Mr. T. L., aged 24 years, University of 
braska Hospital, No. 38,174, admitted March 8, 19 
referred by Dr. C. K. Struble, Fremont, Nebraska. Di 
nosis: Intracranial arteriovenous aneurism, traumatic 
origin, involving the left internal carotid artery and « 
ernous sinus, treated by carotid compression, ligation 
left common carotid artery, later ligation of left inter 
carotid artery. Improved. 

This patient entered the hospital with the complaint 
a throbbing noise in the left side of the head, promine: 
and congestion of his left eye, double vision. He receiy 
a blow over the left temple in October, 1931, and was | 
conscious about 12 hours. When he regained consci 
ness, he noted headache, a paralysis of his right arm : 
leg, speech difficulty, and an intermittent blowing nois: 
his left ear. The paralysis gradually disappeared in : 
3 weeks, also the speech defect which consisted of diflic: 
in finding the right words, so he could not say what 
wanted to say. The noise persisted and he later noti 
double vision when looking to the left and blood vessel 
largement and prominence of the left eye ball. The 
symptoms have increased gradually and cause disabi 
He has no headache or other symptoms. His past hist 
is negative concerning present illness. He had pneum: 
6 years ago. His mother and one sister died of heart « 
ease. He is married and has no children. 

Examination revealed a well developed young man ¥ 
a moderate left exophthalmos and marked injection o/ 
veins of his left eye (Fig. 9). Slight pulsation could 
detected in this eye, and there was a paralysis of the 
external rectus oculi muscle. With a stethoscope a ra' 
loud vascular bruit could be heard over the left side of 
head, most prominent in the left temple and mastoid 
gions. It could be heard faintly on the right side, and 
stopped by compression of the left common carotid art 
Prolonged carotid compression produced no signs of « 
bral anawmia. Ophthalmoscopic examination — shi 
marked dilatation of the retinal veins (Fig. 10). His vi 
was normal, pupils equal and regular, reacted to light 
accommodation. General physical and neurological 
amination was otherwise negative. There was no ca 
dilatation or cardiac enlargement. Urine, blood, and \ 
sermann tests were negative. 

The left common carotid artery was compressc: 
means of a collar pad (Fig. 2) with increasing frequ 
and duration for a period of 2 weeks to insure the gr 
possibility of adequate anastomotic circulation or sp: 
neous closure. He was able to. maintain compression 
hour periods several times daily with no symptoms of 
bral anemia. Dilatation of the right temporal artery 
ing compression was noted. There was very little imp) 
ment in the bruit or the eye symptoms after this cour 
carotid compression and the left common carotid a 
was ligated March 29, 1932. Thirty minutes time u 





r 








temporary ligature were allowed to elapse before the 
yound was closed. No disturbing cerebral signs followed 
the ligation. The vascular bruit was gone and there was 
prompt improvement in the eye symptoms. He was dis- 
missed April 2, 1932. When next seen, May 5, 1932, there 
still was considerable enlargement of the conjunctival 
blood vessels and prominence of the left eye. The left 
sixth nerve paralysis and diplopia had practically disap- 
peared. A vascular bruit could be heard by the patient 
mnly when lying down, and could be heard faintly with 
stethoscope over the left temple. There was visible pulsa- 
tion over the left external carotid artery beneath the angle 
of the jaw and a vascular bruit could be heard here. These 
lindings indicated a persistence of the arteriovenous open- 
ing, with increased reversed circulation through the ex- 
ternal carotid into the internal carotid artery above the 
ligature. It was recommended that he return to the hos 
pital for internal carotid ligation and he was re-admitted 
June 8, 1932. The left internal carotid artery was ligated 
under novocain anesthesia June 14 and he left the hospital 
June 17, entirely relieved of the vascular bruit and with 
improving eye symptoms. When seen again on September 
7, 1932, his left eye still presented some enlargement of the 
conjunctival veins and a little fullness of the upper lid 
Fig. 11). There was no appreciable exophthalmos and no 
sixth nerve paralysis. The vessels of his neck were defi- 
nitely enlarged and pulsated, particularly on the right side. 
\ vascular bruit could be heard over them but no bruit 
over the head. He was aware of a bruit only occasionally 
when lying down. The oxygen content and capacity of the 
left internal jugular blood showed an oxygen saturation of 
86 per cent, while the right internal jugular blood was 68 
per cent, the arm veins blood 36 per cent. These tests con 
firmed the clinical signs of a persisting arteriovenous fistula 
hut with improvement over initial condition. The low 
figure for oxygen saturation in arm blood might be explained 


from evidence of an old thrombophlebitis in both arms. 


The case presents the typical syndrome of 
traumatic carotid-cavernous sinus arteriovenous 
fistula. Prolonged common carotid compression 
probably was unnecessary although the dilatation 
of the opposite temporal artery during compres- 
sion indicated a stimulation of compensatory cir- 
culation greater than that produced by the ar- 
s teriovenous fistula alone. Recurrence of disturb- 
ing symptoms after common carotid ligation 
necessitated later internal carotid ligation, but 
still with an incomplete cure. If his symptoms 
increase again, further ligation may be necessary. 
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SURGERY, GYNECOLOGY AND OBSTETRICS 


LOW BACK PAIN 


A New EXPLANATION OF THE PATHOGENESIS AND THE TREATMENT 


EMIL D. W. HAUSER, M.D., Cuicaco 


ANY cases of low back pain cannot be 
explained on the basis of organic changes 
in the back or as referred pains from dis- 

ease in the pelvic or abdominal organs. The symp- 
toms in these cases are due to a disturbance in 
function. This condition is called functional in- 
sufficiency.'! The insufficiency is primarily in the 
muscles and is a condition in which apparently 
normal musculature is not equal to the demand 
placed upon it. This condition arises whenever 
the load is too great or the muscles are too weak. 
It is the purpose of this paper to show that such 
a condition frequently causes low back pain. A 
comparison between the symptoms of muscular 
insufficiency anywhere in the body and those 
found in low back pain shows that they coincide 
in character and in their mode of development. 

The most common complaint in cases of mus- 
cular insufficiency or strain is an ache and tired 
feeling. The ache at first is relieved by rest; later 
ordinary rest is inadequate and the ache becomes 
constant. Furthermore, if a muscle has been 
strained and is rested, and then put into use 
again, the symptoms of soreness and stiffness are 
added. Muscles that are used in weight bearing, 
when fatigued, permit their load to be transmitted 
directly to the joints around which they act. 
These joints then become strained and the liga- 
ments of these joints become unduly stretched. 
Clinically this is expressed by a sensation of local- 
ized pain, often described as burning in character. 
If the ligamentous strain is prolonged, an inflam- 
matory reaction may result. The symptoms of 
muscular insufficiency briefly summarized are, 
therefore, (1) intermittent ache and tiredness; 
(2) stiffness and soreness; (3) constant ache; (4) 
localized boring pain near a joint—when the func- 
tion of the muscles includes weight bearing; and 
(5) symptoms of inflammation. 

The physical findings of muscular insufficiency 
vary somewhat according to the number of parts 
involved. The first is muscle tenderness, which 
may be severe enough to prevent the patient’s 
resting on the involved muscle; second, localized 
areas of tenderness can be demonstrated about 
the joints when the ligaments have become 
strained secondarily; and third, deformities are 
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Prinzipien der Orthopaedie. Jena: Gustav Fisher, 1923, 


present in the form of altered posture when thi 
strained muscles carry a load; for example, ther: 
may be pronation in the foot and valgus in th: 
knee, or in growing children, there may be poo: 
posture and adolescent scoliosis®; in an adult 
there may be poor posture. 

In a review of 50 cases of insufficientia muscu 
laris it seems that the symptoms and findings «| 
low back pain in particular coincide with thos 
described generally for muscular insufficiency. In 
these 50 cases the first symptom was almost in 
variably a low backache. This ache most fr 
quently occurred in the dorsolumbar area anc 
was usually associated with a feeling of fatigue. 
It could not be localized at any point; it would 
come and go, and was relieved by rest; it was 
made worse by sitting or standing for a long time. 
This ache was not severe enough to require med 
ical advice but gradually, over a period of man) 
months, it grew worse. A burning pain could he 
localized at the lumbosacral angle or over the 
sacro-iliac joint. These areas were sensitive tv 
pressure. The back felt stiff and sore on getting 
up in the morning. Periodically acute attacks oi 
pain occurred. These came on after a sudden 
movement, upon lifting in the bent position, or 
upon first getting up in the morning. The shar} 
pain lasted several days. The back seemed to 
grow progressively worse as the years went by. 

The physical findings during an acute attack 
included muscle spasm in the lumbar area. |) 
some cases there was a list to one side. Activ 
motion was limited. Lasegue’s sign was positive 
when the sacro-iliac area was tender; the norma! 
lumbar curve was obliterated. After the acuic 
phase subsided the muscles relaxed and the ton: 
seemed below normal (hypotonia). The lumbar 
curve became accentuated to form a lordosis; the 
shoulders drooped forward and the chest was «: 
pressed; the abdomen was prominent with a ten: 
ency to be pendulous. With the exception of the 
cases of long standing, which showed osteoporos's 
as described by Schanz* and named by him 
“insufficientia vertebralis,” the X-ray findings 
were negative. 

?Hauser, Emil D. W. The muscle factor in adolescent scoliosi 
Am. M. Ass., 1932, xcviii, 1535-1538. 
3Schanz, A. Die Lehre von den Statischen Insufficienz—Erkranku! 


mit Besondere Beruecksichtigung der Insufficientia Vertebrae. St 
gart: Ferdinand Enke. 
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The symptoms and findings can be explained 
on a basis of muscular insufficiency. The first ache 
and tired feeling are due to fatigue of muscle. 
The power of recuperation in the muscle permits 
recovery by rest, but gradually the insufficiency 
increases; next, the ligaments become strained 
(Magnuson'). The points of mechanical strain are 
the lumbosacral angle and the sacro-iliac joints. 
The strain can cause enough local irritation in 
these areas so that rest for several days is required 
before the inflammation subsides. Repeated or 
continuous strains result in a loss of strength and 
power of recuperation. The ache becomes con- 
stant and the ability of the muscles to function 
decreases. The back can no longer retain normal 
posture. Deformities occur, the normal spinal 
curves are exaggerated to form a lumbar lordosis 
and a rounded dorsal kyphosis; the shoulders are 
stooped, the chest is depressed and the abdomen 
sags and becomes prominent. The back is weaker 
and is susceptible to acute strains. A sudden 
twist or heavy lifting causes a sharp strain of the 
ligaments. The local irritation sets up a reflex 


muscle spasm with limitation of motion. When 
the inflammation is in the sacro-iliac joint a pro- 
tective list results. The muscle spasm in the lum- 
bar area obliterates the normal curve and causes 
a flat back. Rest relieves the irritation but at the 
same time prolonged rest tends toward weaker 


musculature. This explains the progressive in- 
crease of symptoms. 

Further proof that muscular insufficiency 
causes low back pain was obtained by the thera- 
peutic test used in the author’s 50 cases. This 
system of therapy was directed against the insuf- 
ficiency and was used over a period of 7 years. 
In a review of these cases it was found that low 
back pain was relieved or cured as soon as the 
muscular insufficiency was improved or cured. 
The treatment, which consisted first in relieving 
the complaint, second in correcting the deformity, 
and third in re-establishing strength, was con- 
ducted in the following manner. 

The chief complaint which brought the patient 
in for consultation was usually an acute attack of 
pain. The patient was put to bed with Buck’s 
extension fastened to both limbs (from 6 to 1o 
pounds is sufficient weight). Local heat was ap- 
plied to the back by means of an electric pad 
during the time the patient was in extension. 
This treatment was continued for from 3 to 10 
days until the muscle spasm had subsided. A 
small pillow was slipped under the lumbar area 
and gradually the normal lumbar curve was re- 

Magnuson, Paul B. Reasons for lack of positive roentgen findings in 


many cases of low back pain. Am. J. Roentgenol., & Rad. Ther., xii, 
No. 1, pp. 15-23. 
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covered. As soon as the muscle spasm subsided, 
the patient was turned on his abdomen and moist 
heat was applied to the back. A moist towel 
covered the back while reflected heat was used 
for 30 minutes. Twenty minutes of massage fol- 
lowed, with an oil used to assure a soothing stroke. 
The heat and massage were continued until all 
inflammation was relieved, that is, until the local 
tenderness had disappeared. As a rule 2 or 3 days 
sufficed. 

The deformity was then corrected in an upright 
extension frame and the correction obtained was 
retained by means of a plaster-of-Paris cast. A 
cross bar was fastened to the anterior side of the 
extension frame at the level of the symphysis 
pubis. The pelvis was fixed to this transverse bar. 
The head was drawn upward in a Sayre extension 
apparatus. The hands were allowed to hold to 
the overhead bars. Full extension was gained and 
the cast was applied over stockinette and over a 
single layer of sheet wadding. The crests, sacrum, 
and lower dorsal vertebrae were covered by a 
quarter-inch thickness of felt pad. A 6-inch width 
of fast setting (specialist) plaster was rapidly and 
snugly molded to fit the form exactly. As soon as 
the plaster had set, the overhead extension was 
relieved and the cast trimmed. A window in front 
allowed room to breathe and a space for food. 
Enough plaster was removed in the axilla to 
allow free use of the arms. In the back the jacket 
was trimmed to leave the scapule free. In this 
way correct posture was obtained. Since the cast 
had been put on in extension it acted as a support 
to protect the weak and strained muscles. These 
muscles could now be built up by graduated exer- 
cises. If the muscles were very weak the treat- 
ment was like that of the convalescing anterior 
poliomyelitis patient, or it might be compared to 
that of an athlete starting training. A 5-pound 
sand bag was balanced on the head. Dumb-bells 
and setting up exercises were prescribed. General 
exercises as well as exercises for the back and 
abdominal muscles were encouraged. In a com- 
paratively short time, as a result of these exer- 
cises, the cast became loose. A new cast was 
applied to the trimmer figure. The length of time 
that a cast was worn varied greatly with the 
individual case; the severity of the weakness, the 
amount of normal strain and the co-operation of 
the patient are all factors. The course of treat- 
ment varied from 5 weeks to 6 months. Every 
case showed a definite improvement with this 
treatment. The symptoms were invariably re- 
lieved with the wearing of the cast. All those 
patients in whom normal strength was regained 
remained well. 
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The 5 following cases are typical illustrations 
of low back pain caused by muscular insufficiency 
and show the benefit derived from the treatment 
described: 


CasE 1. Muscular insufficiency, acute phase; post- 
sacro-iliac strain; complication—sciatica. 

G. S., male, 38 years of age, a machinist, had his back 
wrenched in 1928. Eighteen months later he began to have 
a dull ache in the lumbodorsal area. This grew worse until 
he had a sharp pain in the lumbosacral and sacro-iliac 
areas. In the spring of 1931 heavy lifting made the pain 
much worse. At this time he a!so developed a pain along 
the course of the right sciatic nerve. The pain interfered 
with his sleep. He lost 10 pounds, felt tired and weak. He 
was unable to work. 

He obtained some relief from rest in bed and local heat 
for the pain in the lower extremity. The pain recurred 
when he was up, particularly if he tried to work. He was 
treated for arthritis with intravenous injections. He 
resorted to osteopathic and finally to chiropractic treat- 
ments. He wore a sacro-iliac belt for 1 month without 
benefit. He was then fitted with a Taylor brace which he 
wore for 6 months. The brace gave some relief at first. As 
his condition grew worse, a fixation operation was advised. 
In August, 1931, he was finally referred by a former 
patient who had had a similar condition. 

Pain was present over the sacro-iliac joints with move- 
ment. Flexion and lateral motion of the spine were limited. 
The Lasegue sign was positive, the left more definitely than 
the right. There was tenderness over the sciatic notch, and 
the muscles of the left calf were tender to deep pressure. 
The abdominal muscles were weak with poor tone. Rigidity 
was present in the lumbar muscles, and there was an 
absence of a normal lumbar curve. 

The cast treatment was applied. Relief from the support 
was immediate. The patient was able to return to work. 
The support was removed after 3 months. He has had no 
recurrences. 

CASE 2. 
strain. 

E. R., 43 years of age, a restaurant proprietor, com- 
plained of pain in the back. Six weeks previous to his 
examination he lifted a sack of flour and injured his back. 
He felt a sharp pain in the lumbosacral area. On the 
advice of a surgeon he tried rest in bed, but the pain per- 
sisted. It was severe and almost constant. The patient 
became irritable and very nervous. An operation was then 
suggested. 

The past history revealed that the patient had suffered 
from backache for about 6 years. The ache was in the 
lumbar as well as over the sacro-iliac area, and was always 
worse after prolonged standing. Because of the pain and 
weakness in the back and his general fatigue, he gradually 
gave up golf and other sports and was forced to discontinue 
his business activities almost entirely. 

Examination showed a well developed man who walked 
with effort. His lower back was held rigid; he leaned 
forward at all times and listed slightly to the right. The 
lumbar curve was obliterated. Both sacro-iliac joints were 
tender to pressure, especially the left. The abdominal 
muscles were weak and flabby and the lumbar muscles 
rigid and tender. 

Hospitalization was advised and the patient was put to 
bed with a bilateral Buck’s extension. An electric pad 
and, later, a baker gave heat to the sacro-iliac area. After 
10 days, relaxation was obtained. A body jacket of plaster 
of Paris was applied with patient in the vertical extension 
frame. Relief was immediate. He walked straighter and 
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moved with a feeling of security. At home he carried out 
a series of graduated exercises. After 2 weeks the cast was 
removed and a light, re-enforced corset was used. 

The patient took an automobile trip and after 2 week 
discarded all support. He continued his exercises, starte: 
swimming, and then golf. He is now back at work an 
feels fit in every way. There has been no recurrence of an 
pain since he left the hospital. 

CaAsE 3. Muscular insufficiency, with recurrent sacr 
iliac strain. 

Mrs. M. H., 32 years of age, a stenographer, wa 
referred on account of a deep seated pain in the bac! 
This was her third attack. The pain was localized in t] 
left sacro-iliac region, but when severe was more genera 
ized. Relief was obtained by lying down for 5 minutes |): 
there was a recurrence of pain on getting up. The patiec: 
was unable to bend forward or sideways; if she jumped u 
quickly and took a step she had severe pain; she faint: 
twice. She was unable to rest back in an overstuffed cha 
After prolonged standing a throbbing pain was felt doy 
both thighs. 

The first attack, several years ago, came on wh 
attempting to move a piano, and lasted several days; s 
thought it was lumbago. The second attack occurred 
February, 1929, and kept her at home for 3 days; the pa 
lasted from 3 to 4 weeks. The third attack occurred 
June, 1930; on this occasion she was at home for 2 day 
but felt crippled for a month. 

The last attack began in February, 1931. She was 
home for a week. A dull pain persisted. She got better | 
had recurrences. This attack came on after lifting a su 
case. She received medical care—tablets by mouth, |i: 
ments to the back; one devitalized tooth was remov 
local heat gave temporary relief. Each attack was broug! 
on by lifting. A chronic strain due to prolonged sitting a1 
standing was also present. 

Examination showed a thin, blond woman. The tons 
were removed. The Hinton test on the blood serum wa 
negative. The chest, abdomen, and pelvis showed norn 
findings. There was tenderness and pain rather localiz: 
over the left sacro-iliac. The lumbar muscles show 
marked muscle spasm. Motion was limited about 
degrees in all directions. Lasegue’s sign was positive, 1 
left more so than the right. Bending forward increased t 
pain. There wasa slight list to the left. The X-ray show 
a straight lumbar spine with no normal curve and 
osteoarthritis. 

A plaster jacket was applied in overhead extensic: 
frame. The list was corrected. After 10 days the cast w 
changed. The position was improved. Correction to n 
mal was possible. The new cast was worn for 6 weeks a! 
then removed; a re-enforced cloth corset was worn for 
months. Periodic rest periods were prescribed during | 
first 3 weeks. Graduated exercises were increased by t 
use of dumb-bells, prescribed walks, and setting-up ex: 
cises. Immediate relief from the pain was obtained. | 
general strength improved. There has been no recurren 

One year has elapsed and the patient has remained /: 
of all symptoms. 

CasE 4. Muscular insufficiency, with chronic sacro-i 
strain. 

G. H., 34 years of age, an intelligent business man, ca! 
in because of a backache of 4 years’ duration. He |! 
wrenched his back boarding a train and had immediat 
felt a sharp pain in the lower part of the back. The foll 
ing morning he was unable to move and remained in ! 
for several days. He then had four osteopathic treatme! 
and was relieved for 3 months, at the end of which ti 
he had a similar attack while in swimming. Again 
obtained temporary relief by rest and osteopathy, but | 
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sain recurred often in such sudden and severe manner 
hat he had a constant feeling of insecurity. The condition 
vrogressed until any sudden or unguarded movement 
iused intense pain. After a year of this he was conscious 
if stiffness and soreness in the lumbosacral and sacro-iliac 
reas, and on awaking fatigue and backache. He gradually 
ave up all exercise, became overweight, noticed increasing 
tendency to sway back, and more frequent and severe 
ittacks of sharp pain. 

Examination showed a well nourished, well developed 
male, some 20 pounds overweight. Posture was poor, the 
abdomen pendulous, all normal curves were increased. 
lhere was a hypotonia of the musculature, particularly in 
the back. The abdomen and back had an increased sub- 

itaneous adipose layer. Motion of the spine was free. 

X-ray showed increased lordosis and a suggestion of 
hypertrophic arthritis in the lumbar area. This latter, 
however, was not definite. 

Treatment was entirely ambulatory. A supporting cast 
was applied, which gave immediate relief. The cast was 
worn for 2 months and graduated exercises were carried 
out at home. After discarding the cast the patient wore a 
form-fitting re-enforced corset while at work for a period 
of 3 months. During the treatment the patient’s waist 
measure was reduced 3% inches. His general health has 
never been better. He has regained his normal weight, a 
loss of 20 pounds. He now swims, plays tennis, and can 
carry out a day’s work, often 1o hours at a stretch. 

There has been no recurrence of the attacks since his 
discharge. 

CAsE 5. Muscular insufficiency of the back, acute phase; 
sciatic scoliosis. 

L. K., 39 years of age, a crane operator, had had pain 
in his back for 5 years. This began in 1923 after bending 
over and lifting. The sharp pain subsided after a few days. 
Gradually he began to have more trouble with his back. 
He became more susceptible to strains and each attack 
was worse than the last. At first he had periods in which 
he was free of symptoms. For 3 years the pain was con 
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stant and was increased by work so that it was necessary 
for him to discontinue work. The pain low in the back was 
severe at times; there was a constant ache in the muscles 
of the entire back and the hips. For 114 years he felt pain 
in the right lower extremity. He had walked with a 
peculiar gait for 1 year. 

He was given a series of osteopathic and chiropractic 
treatments without relief. Then he had medical care, was 
in a hospital for 6 weeks without appreciable benetit. 
Braces of various types were tried but were discarded. He 
was treated at various clinics for sciatica. He came for 
relief of his pain in 1928, to the Out-Patient Department 

The patient walked with a marked list and leaned for 
ward. He was emaciated and irritable. Motion in the 
spine was lost except for a few degrees. The lumbar muscles 
were rigid. There was tenderness over the sacro-iliac areas 
and the lumbosacral angle. Lasegue’s sign was more posi 
tive on the right than on the left. The posterior surfaces 
of the thigh and calf were sensitive to pressure. The 
abdomen had a tendency to be pendulous. 

He was treated by the cast method. Preliminary hospi 
talization was not feasible. The cast was changed three 
times at intervals of approximately 3 weeks until correction 
was obtained. He wore a cast for 6 months. He resumed 
work 2 months after treatment was begun. When last seen 
on May 3, 1932, he had been free of symptoms for 4 years 
During this period he has been able to do heavy work, has 
gained 27 pounds, and states that he has never felt better 
in his life. 

CONCLUSIONS 

1. A number of cases of low back pain owe 
their origin to muscular insufficiency. 

2. In these cases a cure of the muscular insufii- 
ciency resulted in a cure of the condition called 
low back pain. 

3. A method of treatment based on these con- 
clusions has met with success. 
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NAUBERCULOSIS of the flat bones of the 
vault of the skull is an uncommon condition, 
but it is not rare. 

Ried, of Erlangen, a German surgeon, has the 
honor of being the first to recognize the condition 
clinically and of rnaking the first clinical report in 
the literature. His article appeared in 1842 and 
was based on two cases which were under his 
observation in 1838. Isolated cases were reported 
during the next 38 years. In 1880, it was again 
drawn to the attention of the profession by two 
important articles, one by Volkmann, based on 
12 personal observations, and one, later the same 
year, by Kraske. Both of these German surgeons 
recognized the fact that the disease tends to per- 
forate the entire thickness of the skull. Volkmann 
used the appellation “ Perforating tuberculosis of 
the vault of the skull” and stated that in all 12 
cases seen by him there was a sharply circum- 
scribed disease in a single area in the skull, in all 
caseation and necrosis of the entire thickness of 
the skull, so that on the inside the dura mater, 
on the outside the periosteum, was lifted away 
by pus and the skull was perforated in a small, 
sharply circumscribed area of lentil to cherry size. 
He emphasized the rather vague symptoms; the 
fact that a cold abscess eventually develops and 
that his experience convinced him of the need of 
radical surgical treatment; that a bean sized 
sequestrum is often present and can be easily re- 
moved; that tuberculous granulations are present 
on the outside of the dura but can be easily 
curetted off, and that where radical removal of all 
tuberculous tissue is accomplished, rapid and 
detinitive healing occurs. Koenig, in his treatise 
on surgical pathology, which appeared in 1888, 
devoted an entire chapter to tuberculosis of the 
vault of the cranium, and was the first to describe 
the progressive infiltrating type. 

The most numerous contributions, however, are 
by French authors. Ganglophe’s description 
(1887) of perforating tuberculosis of the skull is a 
classic. Pelletier’s thesis (1910) and Joutard’s 
thesis (1926) are the most exhaustive contribu- 
tions extant. 

My report is based on a study of 220 cases 
which have been reported in the literature and 3 
cases which I have observed personally—or a 


total of 222 cases. 


While the condition is uncommon, it seems 
likely that it occurs more frequently than th 
number of cases reported in the literature wou! 
indicate. Wieting and Raif Effendi (1903) repo: 
having seen 10 cases in a single year and Villemi 
(1901) 11 cases in 2 years. Three cases have con. 
under my observation in the last 7 years, 2 « 
which had been seen by other physicians withou! 
the correct diagnosis having been made. 

After one has become familiar with the condi- 
tion, the diagnosis is easy, as a rule, for the clinica! 
picture and the roentgenographic findings are 
usually typical, if not pathognomonic. The ind: 
cations for treatment are definite—prompt, radi 
cal, surgical intervention, with complete remov::! 
of all diseased tissue. Once this is accomplishe:! 
healing is usually rapid and permanent. 

Tuberculosis of the bone, in general, usual!: 
begins in the cancellous portion of the bones i 
volved. It is because there is little cancellous 
bone in the flat bones of the vault of the sku!! 
that these bones are so seldom affected by tubercu 
losis, just as is true in all the other flat bones 
which contain little cancellous bone. However, 
when the cranial bones are affected, the disease 
ordinarily begins in the cancellous portions of the 
diploe. 


ETIOLOGY 


Incidence. Of 1,385 cases of bone tuberculosi 
observed in the Children’s Hospital of Basel, fron 
1868 to 1908, 19, or 1.37 per cent, involved the 
cranium (Parel, quoted by Pellitier). Claeys, 
1910, reporting the 3,750 cases of tuberculosis «/ 
bone, observed in Broca’s service in the Hépit: 
des Enfants Malades, found 47 cases of tuberc. 
losis of the vault, or 1.25 per cent. Berck (quot 
by Joutard) believes the proportion to be abou! 
I in 500, or 0.2 per cent. 

Age. The condition occurs most frequent] 
early childhood, and one-half of the cases occ ur 
before the tenth year. Three-fourths of all case 
occur before the twentieth year. The diseas« 
not one of early infancy, probably due to 1! 
small amount of cancellous bone present in |! 
flat bones of the vault at this early age. It is in 
affection of later infancy and adolescence. | ic 
condition is much less frequent in adults. Rare 
it may even occur in old age (Raymond’s cas 


'Read before the Western Surgical Association, Denver, Colorado, December 4, 1931. 





STRAUS: TUBERCULOSIS OF 


An analysis of 181 cases from the literature and 
my 3 cases, or 184 cases, shows the following age 
incidence: 


Age Cases 
Less than 1 year 5 
1 to 10 85 
10 to 20 
20 to 30 15 
30 to 40 13 
yo to 50 6 
50 to 60 , 10 
Over 60 ; I 
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Influence of pre-existing tuberculous lesions else- 
where in the body. The condition is almost always 
secondary to tuberculosis elsewhere in the body. 
A study of all reported cases shows that the over- 
whelming majority are preceded by either pul- 
monary tuberculosis, tuberculosis in other bones, 
lymphatic glandular tuberculosis, or tuberculosis 
elsewhere in the body. 

Often there are multiple foci before the cranial 
lesion develops, but the condition is not a mani- 
festation of a serious general tuberculosis, as 
Koenig supposed. Although multiple tuberculous 
lesions elsewhere in the body often co-exist, these 
patients can often be completely cured. It may, 
however, occur late in an advanced case, obvi- 
ously incurable, as in my Case 3. 

Volkmann found a co-existing tuberculous 
lesion elsewhere in the body in only 1 of his 12 
cases. This is most unusual. Wieting and Raif 
Effendi, in 1o cases, found tuberculous lesions 
elsewhere in the body in 6 cases. They believed 
it was oftenest secondary to tuberculous cervical 
adenitis. Delamare and Conor noted this associa- 
tion in tr of their 15 cases. Reber found co- 
existing lesions, elsewhere in the body, in 23 of his 
24 cases. This is what one would expect and 
Pellitier considers this co-existence as almost 
constant. Most commonly the antecedent lesion 
has been in the lung and the skull lesion has de- 
veloped late in the case. It may occur in the 
course of a slowly developing or even healing 
case of pulmonary tuberculosis. The lungs may 
be free from demonstrable tuberculosis, as was 
true in all 3 of my cases when seen originally. 
The only demonstrable lesion may be in the bones 
or joints; lymph glands, especially the cervical 
lymph nodes, or in the skin, as in a case reported 
by Lenormant, in which the patient had suffered 
lor 6 years from lupus of the nose. In many cases 
there may be tuberculosis in several bones or 
joints, without any demonstrable pulmonary 
lesion. This was true in my Case 1 and Case 2. 
Such cases suggest infection with a strain of 
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tubercle bacilli that show a predilection for the 
osseous system. The primary focus of tuberculosis 
is usually distant from the vault, though Bergman 
pointed out the frequent co-existence of tuber- 
culosis of the bones of the face, orbit, or malar 
bones. 

Cases are reported in which the focus in the 
vault of the skull is primary, though it is always 
possible that a focus existed elsewhere in the 
body, perhaps concealed, as in some hidden lymph 
node. 

Influence of trauma. ‘That trauma seems to 
play an important réle in the development of 
tuberculous lesions was pointed out by Max 
Schuller in 1878. Volkmann, in 1880, called at- 
tention to the etiological importance of trauma 
in tuberculosis of the vault of the skull. Other 
observers, later, reported cases developing after 
a blow on the head (Israel, Frosse, Estor, Joutard). 
Reber, in 1907, reported 7 cases out of 24, or 29.1 
per cent. Perhaps trauma may be a factor in the 
high incidence in young children, and the greater 
relative frequency in boys. Pelletier believes 
that the great majority of cases develop without 
such a local cause, and Joutard, without going so 
far as to deny a possible etiological relationship, 
states that he believes trauma may light upa 
focus, which was latent up to that time. In my 
Case 1, the etiological relationship of trauma and 
localization seems definite. In that case, each of 
the four bone lesions, the one in the metacarpal, 
in the rib, and the two lesions in the vault of the 
skull definitely began soon after a local trauma, 
and even the parents suspected an etiological 
relationship (Fig. 1). 

Influence of syphilis. It is difficult to determine 
how much influence syphilis has in determining 
the development of tuberculosis of the vault of the 
skull. It is not rare to find the two diseases co- 
existing. This was true in 4 of Raymond’s to 
cases. 

Influence of sex. Sex does not seem to play 
much of a role, except, perhaps as mentioned 
relative to trauma. Males seem more frequently 
affected. Labhardt’s statistics (quoted by Pelle- 
tier) showed 69 per cent in males and 31 per cent 
in females. 


PATHOGENESIS 


The infection most commonly reaches the skull 
bone through the blood stream and usually from a 
distant focus. Infection may also occur via the 
lymphatics. Wieting and Raif Effendi believed 
that in their ro cases it oftenest occurred second- 
ary to tuberculous cervical lymphadenitis, the 
primary portal of entry being from the tonsils 
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Most commonly the antecedent lesion had been 
in the lung, and the skull lesion has developed late 
in the case of the pulmonary tuberculosis. In 
other cases, there has been a preceding bone or 
joint tuberculosis. The skull lesion is almost 
always secondary. Rarely the infection may be 
by direct extension from tuberculosis of an adjoin- 
ing bone, as the temporal or the frontal bone, by 
extension of tuberculosis in the orbit. In one 
of Israel’s cases the focus in the skull seemed to be 
primary, resulting from infection of an open scalp 
wound. Reber suggested that primary tubercu- 
losis of the cranial bone might be explained by 
direct passage of the bacilli through the nasal 
mucous membrane without the development of 
any tuberculous lesion in the nose, localizing in a 
locus minoris resistentiae resulting from a blow on 
the skull. Cases of primary tuberculosis of the 
skull bones are, apparently, not at all rare. 
Koenig estimated that about one-fifth of all cases 
are primary. This percentage is probably much 
too high. 

When the bone infection is hematogenous in 
origin, which is the usual mode, the initial localiza- 
tion is in the vascular cancellous bone of the diploe. 
Gangolphe, whose description of tuberculosis of 
the vault of the skull, though written in 1887, still 
remains a Classic, considered this localization the 
rule. 

In a few cases, especially in infants, the disease 
begins in the periosteum and there is usually only a 
superficial erosion of the outer table, as in one of 
Raymond’s cases, in which cure was affected by 
superficial curettement. 

More rarely, it begins in the dura mater, attack- 
ing the bone secondarily, and to a lesser degree, 
as an erosion of the inner table. Apert reported 
such a case in 1898, and Sorrel Barret and Maziol 
reported one in 1923. 
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Analysis of statistics from the literature and 
my 3 cases, shows the relative frequency of the 
bones affected: 


Bone Involved 
Frontal. . 
Parietal 
Occipital. ... 
Temporal. 


Thus it is obvious that the two bones most often 
affected are the frontal and the parietal. This is 
probably because they contain more cancellous 
bone than any of the other flat bones in the vault. 
Perhaps, also they are the most exposed to trauma. 
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The occipital and temporal are much less often 
involved. 

Wieting and Raif Effendi stated that, at leas: 
in the case of infants, the disease does not affect 
the sutures of the skull. The bony sutures do not, 
however, present an absolute barrier to tubercu 
lous invasion, either in the adult (Raymond’: 
case), or even in the infant (Reber’s case). 

Volkmann believed that tuberculosis of th 
vault was characteristically limited to a sing\: 
focus. His observations, however, were based 
too small a series of cases (12), and his opinion, 
which is still quoted in the literature (Handbw:/ 
der praktischen Chirurgie) is no longer tenable. 
Reber, in 1907, found 37 cases in which it was 
present in more than one focus and in his own 24 
cases, 10 Showed multiple foci involved—that is, 
in 41.6 per cent. My Cases 1 and 2 each showed 
two distinct and absolutely independent foci. 
My Case 3 showed one focus only. We now know 
that tuberculosis of the vault is frequently present 
in more than one focus and that, contrary to the 
belief of St. John, these foci are often entire|) 
separate and distinct, one from the other. This 
is not surprising since the skull involvement i 
as a rule, due to a hematogenous infection. M\ 
Case 1 presented two distinct and absolutely inc 
pendent foci, as was proved by operation (sce 
case report). St. John, however (1921) is of the 
opposite opinion. He states: “It has been the 
custom to regard each perforation as representing 
a separate focus. This is certainly a mistake. . . . 
I have expressed my doubts as to the actual 
existence of two separate forms of tuberculosis of 
the cranial vault ... the one represented by a 
localized necrosis, known as the perforating form 
(Volkmann, Gangolphe) and the other by diffi 
progressive infiltration . . . (Koenig) in spite of the 
distinction having become almost classical.” [le 
goes on to point out that his opinion is that the 
conception of two separate foci is an erroneous 
interpretation of the pathological findings, that 
in Menard’s case, and one of his own, presentin 
an exceptional number of perforations, the sku 
was infiltrated to a remarkable degree, and tha 
the number of perforations may not be out of pr 
portion to the extent of the disease. No one wil 
deny St. John’s contention that in such cases 
this one of his and in Menard’s case each perfora 
tion does not represent a separate focus. Leno 
mant (1920), states the facts accurately when he 
writes: “We must clearly distinguish, when we 
find abscesses, fistula, or multiple perforatio: 
at a distance one from the other, between cas 
in which there are really independent and « 
pletely separated foci, and those probably 
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iore frequent—in which these abscesses or fistu- 
» are only the outward expression, at diverse 
oints on the cranial vault, of a vast focus, diffuse 
nd yet unique, having its seat in the diploe, or 
etween the bone and the dura.’’ Erdheim', 
)32, has contributed a classic article on the 
ithology of tuberculosis of bones in general and 
' the skull in particular. 

Two types of the disease are generally recog- 

zed: 

I. The circumscribed (perforating) type 
(Volkmann, Gangolphe). 
Il. The diffuse progressive type (Koenig). 

I. The circumscribed (perforating) type. This 
i. the most frequent form. 

Most cases met with clinically are not seen 
until the process has penetrated both tables and, 
at the site of the perforation, there is present a 
typical cold abscess, which elevates the soft parts 
as a prominent swelling. This type is charac- 
terized by a round, usually punched-out looking 
defect through the entire thickness of the skull. 
Volkmann (1880) considered this as characteristic 
and used the appellation ‘ Perforating Tubercu- 
losis of the Skull,” but his conclusions were based 
on too small a series of cases—only 12. 

Lenormant objects to the appellation ‘ per- 
forating type,” since not all cases perforate. He 
suggests, instead, the term “circumscribed type,” 
in contrast to the rarer “‘ diffuse progressive type.’ 
In the great majority of cases, the initial focus 
begins as a localized area of granuloma formation 
within the diploe, which slowly develops in size 
and presents the typical, rarefying osteitis seen in 
the other flat bones. It is slowly progressive and 
causes very little reaction in the adjoining bones. 
The tuberculous granulations occupy the spaces 
in the spongy bone, the capillaries become obliter- 
ated, and the bone trabecule gradually disappear 
and are replaced by the tuberculous granulation 
tissue. When this process proceeds slowly, the 
affected bone merely becomes converted into bone 
sand, without the formation of a true sequestrum. 
When the vascular change is more rapid and the 
absorption of the trabecule has not time to take 
place, multiple small sequestra, or one large 
sequestrum, may result. The focus in the diploe 
tends to spread simultaneously toward the two 
surfaces of the bone, but usually not equally. 
The internal table is more easily affected by the 
disease than the external table, and all reported 
cases in which the disease began in the diploe 
show greater destruction of the internal table 
than of the external table. This is just the oppo- 
site of what is seen in syphilitic osteitis. 


Erdheim, J. Arch. F. path. Anat., etc. Berl , 1932, cclxxxiii, 354-412. 
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Fig. 1. Wm. D., Case 1, before operation. Note well 
nourished appearance of child, aged 5 years. Black arrow 
points to cold abscess over perforation in parietal bone. 
White arrow points to cold abscess over tuberculous carious 
eleventh right rib. 


The earliest cases (Chipault) show involvement 
of the diploe only. The external table is intact, 
the internal table is practically so, but between 
the two the bone is exceptionally soft and friable. 
The involved diploe is replaced by tuberculous 
granulations which can be detached with almost 
no bleeding. In some places these have penetrated 
into the internal table but this, obviously, is only 
secondary. Very few cases have been seen so 
arly. 

Most cases are not seen until the process has 
penetrated both tables and this circumscribed 
(perforating) type is characterized by a round, 
usually punched-out looking defect through the 
entire thickness of the skull. The only portion 
of affected bone remaining is ordinarily merely a 
small sequestrum, a few very small sequestra, or, 
in some cases, only bone dust. The periosteum 
and bone surrounding the perforation look entirely 
normal up to the very edge of the perforation. 
The bone shows no hypertrophy and there are no 
osteophytes. There is, however, a narrow zone of 
rarefying osteitis immediately about the defect. 
The perforation is round in the majority of cases, 
less often oval, and sometimes more or less quadri- 
lateral with rounded corners. The diameter may 
vary from a few millimeters to a finger breadth or 
wider. Most often it is almost the size of a dime, 
or a little smaller. In all 3 of my cases the defects 
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Fig. 2. Anteroposterior roentgenogram, Wm. D., Case 1 
taken April 9, 1925, before operation, showing circum- 
scribed perforating lesion in left frontal bone. 


were punched out and there were no sequestra. In 
Cases 1 and 2 there were two defects; one in the 
left frontal and one in the left parietal bone. 
There was but one defect in Case 3. All five de- 
fects were of approximately the same size, about 
the size of the tip of the little finger. Some cases, 
like Volkmann’s contain an almost round se- 


questrum nearly completely filling the defect, 
with a little pus between its margins and that 
of the perforation. This pus often pulsates show- 


ing that the perforation is complete. Such a 
sequestrum can easily be removed with a peri- 
osteal elevator, as a rule, in contrast with the 
syphilitic sequestrum. 

In some cases the superficial opening of the 
perforation may be very small, the sequestrum 
consisting chiefly of the internal table, which is 
ordinarily affected over a larger area, and it is 
sometimes impossible to remove the sequestrum 
through this small outer opening until after cut- 
ting away the margin with a bone-cutting forceps. 

Pelletier has pointed out that in cases seen 
earlier, that is, before complete perforation has 
taken place, there is no well marked furrow sep- 
arating the affected bone from the surrounding 
healthy bone, and while it may be present in some 
places, in other places the transition from healthy 
to diseased bone is imperceptible, and that in still 
earlier cases, the external table may show very 
little change, close examination showing only an 
area of bone more yellow and duller than normal. 

Where perforation is complete, and this is the 


rule, as in all 3 of my cases, the tuberculous granu 
lations extend down to and lie on the surface o/ 
the dura, do not penetrate it, and are not very 
adherent to it. 

In some cases there are multiple foci of involve 
ment, as in my Cases 1 and 2. Here, each focu 
presents similar findings to those just described. 

Tuberculosis of the external table alone is som« 
times encountered, especially in infants (Vill 
min, 1901). In these cases, when seen early, t! 
external table, instead of appearing smooth a1 
pale, is reddish, riddled with small red points, a1 
is softened. Below this thin layer, the bone is 
normal consistency. In even earlier cases, th« 
is no discoloration of the diseased area of bor 
but on passing the finger over the area involve: 
rough unevenness is perceptible, though not \ 
ible, while the surrounding bone is smooth. 

Sometimes a sequestrum is present but it 
lamellated and irregular as an exfoliation of 1 
superficial portion of the external table. It di 
not involve the entire thickness of the exter 
table, and a mere stroke of a curette encoun 
bone of normal resistance. 

Tuberculosis of the internal table only is mu 
rarer. Such a case, found at autopsy, was report: 
by Apert (1908). During life there was no clinic 
evidence suggesting a tuberculous lesion of | 
skull. 

Il. Progressive infiltrating tuberculosis of | 
skull. Koenig (1888) was the first to describe t! 
progressive infiltrating type. This type is much 
less frequent, and Koenig considered that it was 
rare. 

This type, also, begins in the diploe, but sho 
a peculiar tendency to invade the diploe and t 
internal table in a progressive manner and 
spread over the vault to an unlimited extent a 
to form an extensive sheet of tuberculous granu 
tions between the dura and the internal table, 
the form of a tuberculous pachymeningitis « 
terna. This sheet of tuberculous granulati 
results chiefly from extension of the dise: 
chrough perforations in the internal table. P 
forations through the external table, also, may 
numerous and widely separated. Lenorm 
(1920) makes the interesting suggestion that 
some cases the disease may extend, not by spr: 
of the disease in the diploe, but by means of 
sheet of tuberculous granulations situated 
tween the dura and the bone, in the form « 
tuberculous pachymeningitis externa; that t! 
granulations reinoculate the bone on its < 
aspect and determine the formation, at a dist: 
from the primary focus, of fresh points of necr: 
and that these in turn may lead to indepen: 








STRAUS: TUBERCULOSIS OF FLAT 
erforations of the entire thickness of the skull. 
le suggests this apparently as an alternative 
sode of invasion and does not deny the spread of 
he disease, in many cases, through the diploe. 

The serious nature of this type is due to the 
‘tensive area of the vault that may be involved 
i the process. The cranial sutures do not offer 
iy bar to the spread of this type of the disease, 
s they do in the case of the commoner circum- 
‘ribed form. 

In these cases of the progressive infiltrating 

‘pe very extensive operations to eradicate the 
Jisease are required, often resection of several 

ranial bones being necessary. 

Pean resected an area 7 centimeters in diam- 
cier. Gaudiers and Bachman (1994) operated on 
u to-year-old child with involvement of the pari- 
etal, left temporal, and a portion of the frontal] 
hones and removed almost the entire wing of the 
temporal, a large portion of the parietal, and an 
extensive portion of the frontal bone without 
reaching normal bone. 

Lesions in the soft parts. The changes found in 
the soft parts are those seen elsewhere in tubercu- 
losis of the bone, i.e., cold abscesses and fistulas. 
When a perforation has penetrated the outer 
table the periosteum is lifted up and transformed 
into a tuberculous membrane. So long as the 
periosteum remains unruptured the tuberculous 
abscess is limited by adherent periosteum, and 
when palpated through the scalp, gives to the 
examining fingers the sensation of a hard or bony 
tumor. This was true in my Case 2 and led those 
who cared for the boy, before I saw him, to diag- 
nose the case as one of multiple myeloma. 

After the periosteum ruptures, the tuberculous 
pus escapes below or into the muscles and finally 
reaches the skin. At this stage one finds a typical 
cold abscess, with definite soft fluctuation. This 
projects prominently and varies in size from that 
of a hazelnut to the size of a fist or even larger. 
Most commonly it is from hazelnut to cherry size. 
In some cases the abscess shows pulsations syn- 
chronous with those of the brain. 

Karly, the skin overlying the abscess is normal 
in color and temperature and is freely movable 
over the abscess. Later, the skin becomes ad- 
herent, gradually it becomes thinned and bluish- 
red, and finally shows the typical picture of 
threatening perforation. Unless operated on, per- 
foration finally occurs and a typical chronically 
discharging tuberculous fistula develops. 

lt is rare for the abscess to migrate far from 
the bone lesion producing it. At times, however, 
it may spread for some distance, due to gravity 
or because it follows planes of cleavage. 
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ao Lateral roentgenogram taken April 9, 1925, 
Case 1. Upper arrows point to the circumscribed perforat 
ing lesion in the left frontal bone. The lower arrow points 
to the circumscribed perforating lesion in the parietal bone 
(left). 


(Juite often, if the lesion is in the parietal or 
temporal bone, an abscess develops beneath the 
temporal muscle (as in my Case 1), lifts up the 
muscle and overlying soft parts, and spreads out 
in the muscle, which often becomes infected and 
softened, and in the aponeuroses and it is longer 
before it reaches the skin. 

Lesions of the endocranial soft parts. There is 
almost always a collection of tuberculous granula- 
tions of greater or less extent on the surface of the 
dura which in some cases may cover a considerable 
area of the vault, but it is much more rare to find 
an abscess between the dura and the internal 
table of the bone because these granulations show 
little tendency to soften and form pus. At opera- 
tion it is rare that much pus escapes from beneath 
the bone. The tuberculous granulations may 
spread out radially over the dura from the site of 
the perforation, in finger-like projections, as in 
my Case 3 (Fig. 15). These granulations are not 
very adherent to the dura, do not tend to pene- 
trate it, and usually can be easily removed by 
gentle curetting. They may extend well beyond 
the limits of the bony necrosis. In a few cases 
they have formed a large, tumor-like mass; in 
one case the size of an orange, and then may give 
rise to pressure symptoms like a tumor. The dura 
beneath the granulations is thickened, bluish, and 
injected. The thickened dura tends to prevent 
infection of the underlying meninges and brain, 
and for this reason tuberculous meningitis and 
tuberculous involvement of the brain are very 
uncommon, though cases have been reported. In 
the 223 cases collected there were only 1o cases 
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Fig. 4. Roentgenogram of chest, Case 1, taken April 0, 
1925, before operation. Note the tuberculous caries of the 
eleventh rib. Lungs are normal. 


of tuberculous meningitis and only 5 cases of 
cerebral tuberculosis. 
SYMPTOMS 

The appearance of a swelling on the head is 
usually the first intimation of the condition, 
though in some cases this is preceded by headache, 
which may be slight and transitory, or, less often, 
it may be severe and more or less continuous. 
Headache is not a common symptom, however, 
but when present tends to be always located in 
the same area of the skull. If it is associated with 
a fixed localized point of tenderness in the same 
area, it is more significant. In a few cases, there 
have been signs of cortical irritation with epileptic 
seizures and in a few other cases there have been 
signs of cerebral compression with tumor symp- 
toms, but these are exceptional. 

As a rule, attention is not drawn to the condi- 
tion until a swelling makes its appearance. In 
cases seen early, this is due to a subperiosteal 
At first this is only slightly elevated, 
round, firm, and obviously fixed to the bone. It 
slowly enlarges and later may reach the size of a 
cherry. The skin and other soft parts are freely 
movable over it and the skin is normal in appear- 


abscess. 


ance. The consistency is so very firm, however, 
that it is very easy to mistake it for a tumor o} 
the bone. 

Later, after the subperiosteal collection ha 
perforated the periosteum and the tension ji 
relieved, the cold abscess that results in the soi 
parts still retains its rounded form, as a rule, bi 
it now shows definite fluctuation. At this stag 
the skin appears normal and is freely movab 
over the swelling which stands out prominent! 
and resembles a sebaceous cyst. However, caret) 
palpation shows that while it is soft in the cent 
the margins are firm at the base, and that he 
the swelling is attached to the bone. Thus 
more closely resembles a cephalhematoma. Vo! 
mann mistook one of his early cases for one. T! 
cold abscess gradually increases in size, but fiy 
tion at the base can always be made out. 

In some cases the cold abscess may show « 
crease in size on pressure, due to continuity wi 
the extradural space. In some cases the cold a 
scess shows pulsations synchronous with those 
the brain. 

Later, the skin becomes adherent, intlam« 
bluish-red, thinned, and finally perforates, a 
there is a discharge of typical tuberculous }) 
If this has occurred, the diagnosis should be « 
vious. The perforation in the skin is very sm 
in some cases, and may spontaneously close, o1 
to reopen later. A typical tuberculous fistula mn 
forms and discharges indefinitely. In some ca 
the area of scalp that is ulcerated is very lar; 
as in my Case 3, and the dura covered with tuly 
culous granulations may be visible through t 
perforation in the bone. 


DIAGNOSIS 


In children a Mantoux test or a von Pirq: 
tuberculin skin test should be made. A posit 
test is of great significance in making a diagn: 
in young children. 

Roentgenograms usually clinch the diagnosi 
they almost always show one or more circ! 
scribed, punched out looking defects in the b« 
The bone about the defect appears entirely | 
mal even up to the very margin of the perforat 
This picture is typical of circumscribed tuberc 
sis of the flat bones of the vault of the skull. 
some cases, as in my Case 3, the tubercu! 
granulations on the dura may cast a sha 
beyond the area of bone defect. In the ro 
genogram of Case 3 the shadows radiated like 
petals of a flower (Fig. 15). If there is still 
doubt as to the diagnosis, the swelling ma‘ 
aspirated and smears, cultures, and a guines 
inoculation made. 
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rig. 5. Anteroposterior roentgenogram of skull, Case 1, 
taken May 14, 1925. Upper arrows point to the operative 
defect resulting from the first operation. The black areas 
within this defect are shadows cast by the iodoform powder 
dusted on the dura at the time of operation. The lower 
areas point to the operative defect resulting from the second 
operation. Here again one can see the shadows cast by the 
iodoform powder dusted on dura at time of operation. 


DIFFERENTIAL DIAGNOSIS 


1. Gumma due to syphilis of the vault probably 
simulates the condition most closely. Often both 
conditions are present in the same patient, and 
both diseases affect the same bones of the vault. 
The negative Wassermann test is of great help, 
but does not necessarily rule out syphilis. Severe 
pain at night, a tendency to necrotic destruction 
of the scalp, without much pus formation, and 
especially the roentgenological findings are char- 
acteristic of syphilis. Syphilis of the bones of the 
vault usually occurs in adults, much less often in 
children, which is just the reverse of tuberculosis 
of these bones, which occurs most frequently in 
young children. 

he roentgenological and local findings in the bone 
in syphilis is characterized by smaller and very 
large multiple areas of absorption, which are not 
sharply circumscribed and alternate with areas of 
sclerosis and osteophyte formation. The skull 
presents a moth-eaten appearance. The skull is 
often thickened, the surface uneven, and seques- 
tra, when present, are not easily removed. 

2. .Leute osteomyelitis of the skull is even more 
rare than tuberculosis and ordinarily offers no 
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Fig. 6. Lateral roentgenogram of the skull, Case 1, 
taken May 14, 1925. The upper arrow points to the opera 
tive defect resulting from the first operation, performed 
April 20, 1925. The lower arrow points to the operative 
defect resulting from the second operation, performed May 
6, 1925. The black shadows seen within both bone defects 
are cast by the iodoform powder dusted on the dura at 
time of operation. 


difficulty, as its course is so acute and character- 
ized by the usual symptoms of the disease: fever, 
pain, oedema. Early bone changes occur, but 
aspiration will show the causal organism, usually 
staphylococcus. 

3. Chronic osteomyelitis of the skull is unusual, 
but it develops slowly and presents all the appear- 
ances of a cold abscess. Roentgenological findings 
may be very similar. It usually results from an 
otitis media, and it is important to go into the 
history. Diagnostic aspiration may be necessary 
to make the diagnosis. Smears and cultures of 
the pus removed settle the diagnosis. 

4. Osteosarcoma develops slowly and often gives 
a sensation of fluctuation, but the lesion is not so 
circumscribed, or regular, the surface is uneven, 
and the tumor is soft in some places but firm in 
others, there usually is a well developed collateral 
circulation, and while the swelling may show 
pulsations, which are expansile and synchronous 
with the pulse, compression of the carotids reduces 
the volume of the swelling. Local increase in 
temperature may be present, even 2 degrees in a 
rapidly growing sarcoma. When it ulcerates 
through the skin a mushroom-like neoplasm de- 
velops and this bleeds easily and readily becomes 
infected. 

5. Perforating malignant tumor. This is most 
often a tumor of the dura mater and _ usually 
occurs in the parietal region. These are associated 
with symptoms of marked compression of the 
brain. After perforation of the skull has occurred 
and the growth lies beneath the soft parts, the 
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Fig. 7. Roentgenogram of chest, Case 1, taken May 11, 
1925, after the second operation, during which the eleventh 
right rib was resected, the carious portion of the rib together 
with the cold abscess lying over it being cut away as one 
would a malignant neoplasm. Note the moderate pneumo- 
thorax which resulted from puncture of the pleura. Note, 
also, the enlarged lymph gland (tuberculous) just above 
the heart shadow and just to the left of the spine, pushed 
to the left by the pneumothorax 


mass which is palpable is irregularly rounded and 
is usually firm. 

6. Cephalohematoma, sebaceous cyst, lipoma, 
angioma, generalized osteitis fibrosa cystica, actino- 
mycosis, are easily differentiated, and a roentgeno- 
gram will rule out tuberculosis. 

7. -lctinomycosis of the skull is rare, and the 
primary focus is easily diagnosed. 

8. Hydatid cyst is rare in the vault, usually 
attacks the frontal bone, and the ossifluent ab- 
scess may closely resemble a cold abscess. It is 
round, often compressible, and is painless. The 
diagnosis is often difficult, but aspiration and 
examination of the fluid removed clears up the 
diagnosis. A guinea pig inoculation should be 
made and the patient should be given a Weinberg 
test. 


PROGNOSIS 


The prognosis depends on the gravity of the 
associated tuberculosis lesions present, especially 
the pulmonary lesions, and on the extent of the 


disease in the skull. If the general condition of 
the patient is good, and the cranial lesion is cir- 
cumscribed, the outlook is very good. In the 
progressive infiltrating type the outlook is more 
grave, and when the area of skull involved is 
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extensive, it may be impossible to remove sur- 
gically all the diseased tissues. Incomplete opera- 
tion requires secondary operations and chronic 
fistulas and other sequelz usually result. 

If the skull lesion appears late in the course o} 
progressive general tuberculosis, the outcome is 
of course, obvious. However, cases in which mul 
tiple foci exist in other bones, or in other organs 
often can be cured. 

Cases of primary tuberculosis of the vault sho, 
the greatest percentage of cures. Of the 48 cas 
which were collected by Pelletier, 43 were show 
as cured. 

Tuberculosis of the external table alone, is ver 
benign. Villemin had 11 such cases, and in all, 
mere superficial curettement of the outer tab 
resulted in the cure of all rr. 


TREATMENT 


The only proper treatment is radical surgic 
removal of all diseased tissue, except for cas 
obviously hopeless, as my Case 3. 

In the circumscribed type, the French (Leno 
mant, Joutard) advise a horseshoe shaped incisi: 
wide of the cold abscess, and carried right dow 
to the bone. All soft parts, including the pe: 
osteum, are now turned down so as to expose t! 
diseased bone. If possible, the cold abscess 
excised like a tumor. If a fistula exists, the di 
eased tissues are cut away by wide incisions, ca 
being used to excise the borders. The French su 
geons now curette out any friable bone. This 
all that is required if the external table alone 
involved. Otherwise, when a perforation is pri 
ent, they enlarge the opening by means of a bon: 
cutting forcep, cutting away until healthy bo 
is encountered. Below one sees the tuberculo 
granulations on the dura. These ordinarily « 
not extend over an area of more than 1 or 
centimeters. It is essential to reach healthy di 
in every direction. There is little bleeding a 
after gently sponging off and being sure to ha 
the surface dry, the area that was covered w 
granulations, is painted with zinc chloride, as 
also the margin of the bone defect, dusted w 
iodoform powder, and the flap of soft parts 
stitched in place, without any drainage. 

I prefer the German technique. I use a stra; 
incision, and on reaching the periosteum, ex: 
the perforation in the bone just as one woul 
malignant tumor, cutting away a circular dis 
the center of which lies the perforation. A 
curetting off the granulations from the dur: 
swab off the dura and bone edges with tinctur 
iodine, dust iodoform powder on the dura, 
close without drainage. 
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Vig. 8. Photograph of Wm. D., Case 1, taken after the 
second operation before the stitches had been removed. 
Note that the scar from the first operation, excision of the 
perforating lesion in the left frontal bone, performed April 
20, 1925, is scarcely visible, the black areas along the line 
of this skin incision are due to iodine stains. The line of 
incision made to remove the lesion in the parietal bone and 
the cold abscess overlying it can be made out plainly as the 
skin stitches are plainly visible. This operation was per- 
formed May 6, 1925. 


RESULTS 


Primary union can usually be anticipated. 

In 76 operations, Pelletier found 52 complete 
cures, 16 deaths, and 8 incomplete cures, that is 
with fistulas. Joutard, in 13 observations, reports 


9 operations, with 7 cures, 1 witha fistula. Adding 
my operations to those in the literature, we find 
that in 87 operations, there were 60 complete 
cures, 18 deaths, and 9 incomplete cures—that is 
with fistulas. 
CASE 
Cast 1. Wm. D., male, aged 2 years, entered the 
Michael Reese Hospital on the private service of Dr. 
Isaac A, Abt, April 8, 1925. The child had been perfectly 
well up to January, 1925, when he pinched his right hand 
with a toy. He developed a large swelling on the hand 
which was not inflamed, but tender and firm and remained 
as a localized swelling for about a month, when it became 
red and inflamed. It was incised by a physician and pus 
escaped. This tumescence had not yet healed. In Febru- 
ary, 1925, he hit his forehead with a shoe tree and later 
deve ‘loped a swelling over the left frontal region, which had 
slowly increased in size but at no time had it been inflamed 
or painful. On entrance to the hospital, the swelling was 
very hard. Later in February he struck the left side of 
his head on the corner of a table and following this a swell- 
ing developed in the left parietal region. In March the 
child hurt the right side of his chest be striking against a 
chair. Except for these local swellings the child seemed 


pe rhe tly well and was well nourished. He had no cough 
or fever, 
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Fig. 9. Photograph of Wm. D., Case 1, taken a few days 
before his discharge from the hospital, May 14, 1925. The 
two scars, frontal and temporal, are just barely visible. 
The scar from the resection of the eleventh rib is plainly 
seen, though completely healed. All three incisions healed 
per primam. 


Physical examination revealed on the left side of the 
head, just above the ear, a moderately hard, round swell 
ing, about 3 centimeters in diameter, which was not ten 
der, red, or fluctuant, and which seemed to be adherent 
to the underlying structures (Fig. 1). The skin was normal 
and freely movable over it. There was a similar but some 
what smaller swelling in the middle of the forehead at the 
hair line. On the right side of the chest, at the level of 
the eleventh rib, there was another large swelling of similar 
character (Fig. 1). On the palm of the left hand was a 
small scar surrounded by a red area, which marked the 
site of the incised lesion. The pharynx was somewhat in 
jected and the tonsils were hypertrophied. The neck was 
negative except for a slight adenopathy in the anterior 
groups under the sternocleidomastoid on both sides. The 
lungs were normal. The impression of the interne who 
wrote this report was that it was a case of ‘multiple 
hematoma, chloroma, multiple sarcomata.” Dr. Abt’s 
notes on April 9, the day of admission, confirmed the 
physical findings as already noted. 

Urinalysis on the day of admission showed normal urine. 
The same was true on April 14, except for a trace of 
acetone. There was no Bence-Jones protein. Blood exami 
nation on day of admission, showed hemoglobin, 80 per 
cent; red blood cells, 4,800,000; white blood cells, 32,800; 
differential count, polymorphonuclear leucocytes, 50 per 
cent; small lymphocytes, 36 per cent; large mononuclears, 
3 per cent; eosinophiles, 1 per cent; monocytes, 10 per 
cent. The bleeding time was 3 minutes, clotting time, 7'2 
minutes. 

A roentgenogram of the skull and one of the chest was 
taken the day of admission. The report read: “The films 
of the skull reveal an area of erosion in the left medial 
frontoparietal area that appears to be simply a bone de- 
struction without anything characteristic about which to 
determine its etiological factor. There is also a similar 
area of bone destruction at the end of the eleventh rib, 
right. At this point there is both extension and thinning 
of the cortex. This suggests malignancy.” 

On April 10, the swelling on the scalp was aspirated 
and about 2 centimeters of yellow purulent fluid was re 
moved. A specimen, stained by the Wright method, re- 
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Fig. 10. Photograph of Wm. M., Case 2, taken after 
discharge from the Michael Reese Hospital. Note his well 
nourished appearance. He still had two circumscribed per- 
forating lesions of the skull, frontal and parietal, and 
extensive tuberculous involvement of the right radius, 
right second metacarpal, right fibula, and left side of the 
mandible. 


vealed polymorphonuclear leucocytes and necrotic débris. 
Culture showed no growth in 48 hours. 

On April 11, the swelling over the rib was aspirated and 
about 5 centimeters of material was obtained. Gram stain 
revealed nothing. Carbol fuchin stain for tubercle bacilli 
revealed no organisms. Wright’s stain and cresol violet 
revealed nothing unusual. Cultures made were negative; 
no growth. A second blood examination made April 11 
showed white blood count 18,400 and the differential 
count, polymorphonuclear leucocytes, 60 per cent; small 
mononuclear lymphocytes, 30 per cent; large mononuclear 
lymphocytes, 2 per cent; and myelocytes or myeloblasts, 
8 per cent. 

A diagnosis of probable circumscribed perforating tuber- 
culosis of the skull and tuberculosis of the rib was made 
and it was suggested that a von Pirquet test be made. 
The test was made April 12 and proved positive in 24 
hours. 

Open operation on lesions of the skull completely curet- 
ting out all tuberculous tissue to guard against tuberculous 
meningitis, was recommended. The lesion in the mid fron- 
tal area was attacked at the first operation, and later the 
lesion in the left parietal region and the diseased rib were 
excised at a second operation. The first operation was 
done April 20, 1925. An incision was made over the swell- 
ing in the left frontal region, the incision being directed 
parallel to the longitudinal sinus and being carried down 
to the periosteum. Thus there was exposed a rounded, 
domeshaped prominence, bluish in color, semisoft in con- 
sistency, typical of a subperiosteal abscess, over a circum- 
scribed perforating tuberculosis of the skull. Next, the 
periosteum was cut through, circularly, well beyond the 
limits of the swelling; the cut edges retracted laterally so 
that the bone was exposed in a circle at a distance of per- 
haps 0.5 centimeter from the periphery of the subperiosteal 
abscess. Then with a Doyen bone drill, a small hole was 


Fig. 11. Anteroposterior roentgenogram of skull, W 
M., Case 2, showing circumscribed perforating tubercul: 
of left frontal bone. 


bored through the cranium at the posterior point of | 
circle, and the dura was exposed. Now, with a Lumb: 
rongeur forceps, the hole through the skull was enlar; 
circularly entirely about the subperiosteal abscess, in 1 
circle where the periosteum had been stripped back. Th: 
with a bone elevator, a disc of bone containing the lesi 
at its center was gently lifted away from the dura. |] 
dura had not been injured in the procedure. At the cen 
of the exposed area of dura, a small amount of tubercul: 
granulation tissue still remained adherent to the outer s 
face of the dura. This tissue was gently curetted off 

well as possible, care being used not to perforate the d 
(danger of tuberculous meningitis); a very small bit 
pathological tissue remained, however. This tissue \ 
painted with tincture of iodine and then dusted with i: 

form powder. After all bleeders which had been cau 
with forceps were carefully ligated, the soft parts w 
closed without drainage, in two layers, plain catgut b« 

used for the muscle and aponeurotic layer, and silk 

the skin. 

It did not seem wise to attack the second cranial f« 
at this time. Healing occurred by primary union 
there never was the slightest suggestion of inflamma 
locally or any drainage. The child continued to shi 
slight evening rise in temperature, just as occurred b« 
operation, but except for this, seemed well. The repo: 
the pathologist on the examination of the tissue rem: 
at the first operation reads: 

“Pathological diagnosis: tuberculous osteomyelitis 
caseation. The specimen consists of three small bi 
bone and soft tissue, quite discolored and dotted 
small yellowish nodules and one larger plug of tissue 
ered on one surface by periosteum and beneath by a 
of bone; between is whitish degenerated and soft tiss: 

“Tn the section through the soft tissue there are 
numerous areas, in the centers of which are well ma 
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lig. 12. Lateral roentgenogram of skull, Case 2, showing 
the circumscribed perforating lesion in the frontal bone and 
the circumscribed perforating lesion in the left parietal 
bone. Note also the tuberculous involvement of the left 
side of the mandible. 


Langhans giant cells surrounded by epithelioid cell reac 
tion and outer zone of lymphocytes. Some areas are nec 
rotic and along the periphery of these areas may be seen 
remnants of tubercles with giant cells. The surface is 
hemorrhagic and blood vessels in it are markedly engorged 
with blood. Along the periphery of some of the necrotic 
areas there is considerable congestion of blood vessels. One 
bit of tissue is almost completely necrotic but still the 
remnants of granulomatous formation can be made out. 
There is one small bit of bone in this section which is em- 
bedded in the tuberculous process. Section through bone 

the cellular outlines are impossible to make out because 
of the marked necrosis and changes in decalcification. The 
marrow seems more fibrous than normal, and the shadows 
of round cells can be indistinctly made out. Undoubtedly, 
the condition is one of a tuberculous process involving the 
bone with involvement of the adjoining soft tissues.”’ 

A roentgenogram of the skull taken May 14, showed 
the operative defect (Fig. 5). 

On May 6, the general condition of the child warranted 
going ahead with the second operation—excision of the 
perforating focus in the left parietal region of the skull 
and resection of the eleventh rib focus. A vertical incision 
about 6 centimeters long was made, with its center over 
the rounded swelling in the left parietal region of the skull, 
cutting down to the periosteum, above the swelling, and 
down to the temporal fascia over the cold abscess. The 
temporal fascia and muscle were now dissected downward 
as follows: the temporal fascia was cut through in a semi 
circular arc, the origin of the middle third of the temporal 
muscle being detached, and the temporal fascia and muscle 
together were turned and retracted downward. This ex 
posed a circumscribed perforation of the skull which com 
pletely penetrated both tables. A cold abscess above the 
outer opening of this perforation penetrated the periosteum 
and extended into the temporal muscle a short distance. 
The area of bone defect was almost circular and measured 
about 1 centimeter in diameter. The area involved lay 
just below the linea temporalis inferior, and was covered 
by the temporal muscle and fascia. The cold abscess, with 
typical caseous contents, extended backward and down- 
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Fig. 13, left. Roentgenogram of right forearm and hand, 
Case 2. Note the typical tuberculous dactylitis of the 
second metacarpal bone and the tuberculous involvement 
of the radius. 

Fig. 14. Roentgenogram of left leg, Case 2. 
tuberculous involvement of the fibula. 


Note the 


ward over a considerably larger area than the area of 
skull bone eroded, penetrated the temporal muscle, and 
bulged this upward. All this involved temporal muscle 
was removed by curetting away the diseased tissue. Next, 
by means of a Lumbard bone rongeur, the margins of the 
perforation were cut away until normal bone was reached. 
The resulting bone defect was about the size of a nickel 
and exposed the dura well beyond the area covered with 
tuberculous granulations. The tuberculous granulations 
on the dura were now gently curetted off, and then the 
surface of the dura was swabbed with tincture of iodine, 
dried, and dusted with iodoform powder. The reflected 
temporal muscle and temporal fascia were now stitched 
back into place, interrupted stitches of No. 1 chromic 
catgut being used; the fascia of the occipitofrontalis muscle 
was sutured with a continuous plain catgut suture, and 
the skin accurately closed with interrupted sutures of black 
waxed silk. 

Next, the involved rib on the right side of the chest 
was palpated (the cold abscess was plainly palpable), and 
an incision was made through the skin over this rib, the 
incision being carried 1 inch beyond the swelling, both 
anteriorly and posteriorly. After the incision was carried 
with care down to the cold abscess, but not into it, the 
entire diseased area was excised as one would a malignant 
tumor, i.e., the latissimus dorsi and intercostal muscles 
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lig. 15. Roentgenogram of the skull, Case 3, taken June 
9, 1931. Note the typical circumscribed perforating tuber- 
culosis of the right parietal bone. The perforation is so 
clean cut that the roentgenologist reported: ‘There ap 
pears to be an operative defect in the right parietal bone.” 
The dark shadows radiating about this defect, and well 
beyond its borders, are due to tuberculous granulations on 
the surface of the dura, external tuberculous pachymeningi 
tis over the right parietal bone 


were cut well wide of it, above and below, and then the 
rib was divided subperiosteally, by means of a Schoemaker 
costatome, first 1 inch anterior to and thens1 inch poste- 
rior to the swelling. This portion of the rib, together with 
the overlying cold abscess was now resected as one mass. 
\lthough great care was taken not to penetrate the parietal 
pleura lying behind this mass, the pleura was perforated 
in two small places. One of these openings was of but pin 
point size; the other only a little larger. Both openings 
were at once covered with dry gauze and then closed by 
means of a catgut stitch. The entire defect was swabbed 
with tincture of iodine, dusted with iodoform powder, and 
closed without drainage, the muscles being sutured to- 
gether with catgut and the skin closed with a running 
black waxed silk suture. The child stood this double opera- 
tion well and left the table in good condition. 

Pathology. The skull lesion was a typical circumscribed 
perforating tuberculosis of the vault of the cranium. 

The rib lesion likewise, was typical of tuberculosis. The 
cold abscess contained about 1 dram of typical caseous 
tuberculous material, was thick walled, and was in inti 
mate relation to the eroded area of the rib, seen in the 
roentgenogram (Fig. 4). 

Following this second operative attack, which consisted 
of two operations, the one on the skull and the rib resec 
tion, the postoperative course was essentially uneventful. 

Except for a slight amount of transient cedema about 
the left eye, which lasted only a few days, convalescence 
was uneventful. \ roentgenogram of the chest, taken 
May 11, 5 days after operation, showed slight pneumo 
thorax on the right side but no evidence of fluid (Fig. 7). 
Both the skull wound and the chest wound healed by 
primary union. The pathologist’s report reads: ‘‘ There 
are two pieces of tissue marked rib. The smaller piece 
measures 2.2 by 2 by 0.4 centimeters. The surface is 
irregular and covered partially with fat. The section con 
sists chietly of firm white tissue which is mottled with 
small yellowish areas about pin-head size. The larger piece 
measures 3.5 by 2 by 2 centimeters. One surface consists 
of bone. To the other surface is attached a mass of tissue 
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which on section shows a large irregular yellowish necrot 
area, 

“A piece of tissue marked skuil is irregular and measur 
1.5 by 1.3 by 0.8 centimeters. When cut it showed y 
lowish flecks in a glistening fibrous tissue. 

‘Various sections through the soft tissue show a mark 
tuberculous reaction which is quite proliferative in pla: 
and in the center of some of the tubercles there is caseati: 
The tubercles very often contain well formed Langhe s 
giant cells. The surrounding muscular tissue is infiltra 
with lymphocytes, and there is some proliferation of 
fibrous tissue. The muscle itself shows no tuberculous 
volvement but the area about the muscle is complet y 
involved. The bone spicules ‘do not seem to be necrot 
on the other hand they are fairly well preserved. 
intervening medullary tissue of the bone is quite act 
the forms being usually of the polymorphonuclear ty 
In some places it is slightly fibrous but there is no deti 
tuberculous involvement of the bone itself. Outside 
bone, however, in the periosteum and in the adjacent 
tissues, there is a marked tuberculous reaction with ca 
tion and giant cell formation. From the section one w 
judge that the process had started rather in the p 
steum or in the soft tissues than in the bone itself.” 

May 14, the child was discharged from the hospital \ 
all wounds closed and healed. Roentgenograms taken 
fore discharge show the two defects (Figs. 5 and 6). 
child’s general condition was improved and continue: 
improve and there has never been any recurrence of 
of the three local lesions. When seen 2 years later, 
boy was entirely well, had grown normally, and wi 
healthy child. 

Cask 2. Wm. M., a white boy, aged 15 months, ent: 
the pediatric service of Michael Reese Hospital, Apri! 
1929. The child had always looked pale, but for the 
3 or 4 months the mother had noticed that he was 
active physically and was content to sit still instea: 
walking. Mentally he seemed bright enough thoug! 
seemed to sleep a good deal. 

In January, 1929, about 2 months before entering 
hospital, the mother noticed a small swelling on the 1 
frontal region, which had gradually become larger u 
at the time of entrance, it was about the size of a nut 
had always been quite hard. There had never been 
discoloration of the skin over it, no pain, and no tender 
on pressure. bout 2 weeks before entrance, the mo 
noticed that a small swelling had appeared on the dor 
of the right hand and that since that time it had enla 
to the size of a walnut. It was round, quite hard, fi 
movable, not painful or tender, and the skin over it 
not discolored. 

The past history was essentially negative. The « 
was a full term, normal delivery infant, breast fed | 
months, then fed on pasteurized milk. There was n 
tory of acute infections; of cough or frequent colds. 
had gained weight normally. There were no enla 
glands in the neck or groins and no history of tuberct 
in the family. 

Physical examination on the day of admission, eli 
a well developed and well nourished boy of 14 mont 
age, though he appeared anemic (Fig. 10). There 
two prominences over the left frontal bone, one bony 
the other softer; both about walnut size, not movabl: 
tender. The skin over them was normal and freely 
able. There was a similar bony prominence of the } 
rior portion of the left side of the mandible. The t 
were rather large and slightly injected. There was 
anterior and posterior cervical adenopathy on both 
of the neck. The lungs were normal. There was a 
prominence of the proximal half of the second right 
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pal and also local tenderness over this swollen portion 
he bone. 
in May 23, urinalysis was done and Bence Jones pro- 
1: looked for and reported absent. A von Pirquet test 
s done and this was reported negative. A blood exami 
ion made the same day showed: hemoglobin 50 per 
t; red blood count, 5,030,000. Differential count showed 
vmorphonuclear leucocytes, 22 per cent; small lympho- 
's, 70 per cent; large lymphocytes, 2 per cent; eosino 
les, I per cent; and myelocytes, 3 per cent. In the 
ning the temperature was normal as a rule but in the 
rnoon usually rose to 1oo degrees. All temperature 
lings were done per rectum. 

in May 24, roentgenograms were taken of the right 

left forearms and hand and of the left mandible. 

1s of the osteal system disclosed a spindle shaped swell- 

of the middle of the left fibula (Fig. 14), the right 

i, the second metacarpal, right (Fig. 13), and a bony 
swelling of the left inferior mandible (Fig. 12). The 
rocntgenologist’s report was: ‘The periosteal lamination 
over the involved portion of the left fibula and the second 
metacarpal resembles lues. However, the appearance as 
a whole is that of multiple myeloma.” Blood chemistry 
done this day showed calcium, 10.5; phosphorus, 4.5. 

Due to the fact that measles developed in the ward, 
the child was sent home on May 2, 1929, with diagnosis 
not determined. Before sending him home, the swelling 
over the right side of the head was aspirated and clear 
fluid removed. Stained smears showed no cells. 

The child was admitted again May 20, 1929. EKxamina 
tion at this time showed no change in the size of any of 
the swellings. On June 6, X-ray treatments were given to 
the head and hand. The child continued to show days of 
normal temperature and again days with a rise to 100 de 
grees. On July 11, he developed measles and was dis 
charged from the hospital on July 12 with the diagnosis 
“multiple myeloma.”’ He was again admitted, and it was 
found that the swelling of the hand over the right second 
metacarpal bone had increased in size. I was asked to see 
the case and diagnosed tuberculosis of all bones involved. 
A von Pirquet test was now made and was strongly posi 
tive within twenty-four hours. The swelling was aspirated 
and smears, cultures, and a guinea-pig inoculation were 
made. The guinea-pig test was positive for tuberculosis 
and thus my diagnosis was substantiated. The child was 
then discharged to the Chicago Tuberculosis Sanitarium. 

Case 3. This case was one in which the diagnosis of 
tuberculosis was obvious. The patient, W. B., a negro 
hoy, 13 years of age, had spent 4 of the last 5 years in the 
Cook County Hospital. He was originally admitted in 
1928 because of a congenital heart lesion, but later was 
sent to the Municipal Sanitarium because of draining 
tuberculous cervical glands. He remained there a full 
year. 

He was re-admitted to the Children’s ward in March, 
1930, because of abdominal pain associated with fever and 
a tender mass in the abdomen the size of an orange. [x 
amination at this time showed an essentially healthy 
looking boy of about 11 years. Temperature was 102.8 
degrees, pulse 88, respirations 24. The scalp was negative. 
No pathological findings were noted anywhere else on the 
head except small ulcerations on the right side of the 
nasal septum and a few in the right vestibule of the nose. 
lhe throat was not injected and the tonsils were not en 
larged. Examination of the neck showed several scars and 
a draining sinus on the left side. There were several similar 
scars on the left side of the chest and on the left axilla. 
xamination of the glandular system revealed discreet, 
lirm, painless glands in the neck, in both left and right 
anterior cervical chains, more numerous on the left side; 
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left supraclavicular region and left axilla. No epitrochlear 
or intercostal glands were noted; there was a moderate 
inguinal adenitis. Lung examination was essentially nega- 
tive. The roentgenogram, taken the day after admission, 
was reported ‘healthy chest.”’ Heart examination showed 
slight enlargement. It presented a mitral configuration 
due to a prominence and enlargement of the pulmonary 
curve. There was a systolic diastolic murmur heard best 
over the third intercostal space and transmitted in the 
carotid. The abdomen was distended and tender in both 
upper quadrants and a doughy mass, the size of an orange, 
was felt in the lower abdomen. No other physical findings 
of interest were noted. A diagnosis of tuberculous perito 
nitis with retroperitoneal glands was made. .\ Mantoux 
test on the left arm was strongly positive, as was, later, 
also a von Pirquet. The blood count was 24,000 with an 
eosinophile count of from 5 to 10 per cent on different 
examinations. The mass in the abdomen gradually de 
creased in size and the child’s temperature gradually re 
turned to normal. On April 23, a lymph gland was re 
moved from the left axilla for biopsy and this showed the 
typical findings of a tuberculous lymph gland containing 
creamy caseated material. The wound healed rapidly and 
the boy was discharged from the hospital on April 27, 
1930. At that time he seemed in very good condition. 

He was not seen again until August 23, 1930, when he 
was readmitted because of a painful mass in his abdomen. 
He was not acutely ill. Temperature was 100.4 degrees, 
pulse 96, and respirations 32. Examination of head showed 
no findings of interest except “recovering boil.” This is 
the first and only indication in the record pointing to any 
skull involvement. It is unfortunate that roentgenograms 
of the skull were not made at this time. The glandular 
swellings noted during the previous stay in the hospital 
showed some increase. There was a large mass of enlarged 
glands on the right side of the neck, scars from the drain 
ing fistulas on the left side, and a cold abscess over the 
left lower chest, posteriorly. Lung examination now 
showed evidence of tuberculous involvement of the left 
upper lobe and the right lower lobe. The heart showed 
enlargement to the left, the left border being outside the 
nipple line. A systolic murmur, audible over the entire 
precordium was transmitted to the axilla and the second 
pulmonic was accentuated. No masses were palpable in 
the abdomen. The impression was glandular tuberculosis 
with pulmonary involvement. A roentgenogram taken 
August 25, 1930, showed hilus shadows suggestive of right 
hilus tuberculosis. He continued to run a low grade tem 
perature and later had afebrile days. The lumbar cold 
abscess was aspirated on November 7, 1930, but continued 
to drain for weeks. In December, the right cervical glands 
enlarged and became tender, and later broke down. This 
new cold abscess was aspirated. In January an abscess 
formed over the right shoulder and later ruptured spon 
taneously. Later in January he developed pain in the left 
ankle and left elbow. In February, multiple scalp ab 
scesses developed, accompanied by a septic temperature. 
A note on March 18 states that the head was discharging 
and temperature was still septic. The temperature later 
gradually fell, but again became subfebrile. During the 
next month he gradually improved until by the end of 
April he was discharged from the hospital though he still 
ran an afternoon rise of temperature. 

He was not seen in the hospital again until June 8, 1931 
This time he was brought in because of his heart. He still 
had open lesions over his body. Temperature, 101.8 
degrees; pulse, 114; respirations, 22. 

The finding, of outstanding interest on this admission 
(so far as this report is concerned) was a large area of 
inflammatory reaction and crusts over the left frontal 
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parietal area of the skull. This area showed pulsations 
synchronous with the pulse. Without going into detail of 
the other physical findings, it suffices to state that there 
was progression of the tuberculosis generally and of the 
cardiac pathology. A roentgenogram of the skull, taken on 
June o (Fig. 15), showed a circumscribed defect in the 
right parietal bone typical of circumscribed perforating 
tuberculosis of the vault. It is interesting to note that the 
roentgenologist’s report reads: ‘“‘There appears to be an 
operative defect in the right parietal bone.” Except for 
headaches there were no cerebral or meningeal symptoms. 
The child’s condition went from bad to worse. He devel- 
oped miliary tuberculosis and died on July 30 from cardiac 
failure. 

Autopsy was performed. The pathologist's report reads: 
“Miliary tuberculosis of the lungs, spleen, liver, kidneys 
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and thyroid. Caseous tuberculosis of the peri-pancreat 
mesenteric, mesocolic, and superior mediastinal lym) \ 
nodes. Perforation of tuberculous mesocolic lymph nox 
into the sigmoid colon. Tuberculous caries of the ri 
parietal bone with perforation and sinus formation. Tul 
culous caries of the bodies of the seventh, eighth, and ni 
dorsal vertebra, of both tubera calcaria and the ri 
elbow. External tuberculous pachymeningitis over 
right parietal lobe. Solitary tubercles in both cereh 
hemispheres. Tuberculous ulcers in the lower ile 
Traction diverticulum of the cesophagus. Obliteratio 
the pericardial sac. Fibrous adhesions about both lu 
Ascites.” 

Nore.—For complete literature to date see abstra 
article as reported in the Transactions of the We: 
Surgical Association, 1931. 


PYLORIC STENOSIS 


TREATMENT OF ACCIDENTAL PERFORATION OF MucosA DuRING RAMMSTEDT OPERATION 


QO. F. LAMSON, M.D., F.A.C.S., SEATTLE, WASHINGTON 


YPERTROPHIC pyloric stenosis in in- 
| | fants is considered by most authorities to 

be of congenital origin, as it has been 
found in infants of the later prenatal months. 
Cautley has reported this condition in a 7-month 
fetus, but there are others who claim that hyper- 
trophic pyloric stenosis is due to recurrent spasm 
of the circular muscle fibers of the pyloric ring 
and canal. To me it seems rather incredible that 
there could develop such marked hyperplasia as 
a result of spasm, especially since we find this 
disease in very young infants and even before 
birth. 

Singularly pyloric hypertrophy is about seven 
times as common in male children as in females. 
It occurs in about one male child in every two 
hundred births and usually in breast-fed children. 
No evidence of racial predisposition has been 
demonstrated. It has been reported two or three 
times in one family. 

The clinical picture is uniform but striking. The 
characteristic vomiting is forcible and projectile 
and generally occurs soon after nursing, even 
while the child is still at the breast. The vomitus 
is large and free from bile. Usually the stomach 
is completely emptied. The gastric peristaltic 
waves can be readily seen and often the tumor 
palpated, especially if the child is already ema- 
ciated. 

Medical treatment for this disease has been 
advocated. But it seems to me that when the 
hypertrophic condition is well developed, and a 
tumor can be felt, surgery alone can give lasting 


relief. Medical treatment only increases the « 
gers of an unavoidable operation due to 
weakened condition of the infant. There are 
doubtedly cases of spasm of the pylorus du 
temporary causes—such as improper feedii 
which give symptoms similar to that of hyper- 
trophic pyloric stenosis. These cases naturi lly 
respond to medical treatment. 

Surgical treatment of pyloric stenosis in in- 
fants was first attempted in 1898. Its evolu! ion 
to the present time has been quite remarka le. 
The original surgical procedure was about the 
same as used on an adult for pyloric stenosis. 
Some operations, suggested and tried in the trvat- 
ment of this disease, have been pylorectony, 
plastic operation of the Mikulicz type—tho' is 
cutting the muscles longitudinally and attem)) ing 
to suture them transversely, and forcible di’ :ta- 
tion after gastrotomy—by inserting the fing: ° in 
the pylorus, also posterior gastro-enterost: ‘ny. 
The last mentioned is undoubtedly the most -uc- 
cessful. However, the mortality is high in uch 
extensive operations when performed on an i* ant 
already enormously weakened by its inabili © to 
retain food. 

Aware of this tragic fact, Rammstedt in 912 
demonstrated a simpler operation. It con sted 
in incising longitudinally through the seros and 
thickened muscles, dividing them down 1 the 
mucosa. The simplicity of this operation {the 
treatment of this disease and the splendid 1 -ults 
obtained has made it practically unive ally 
adopted. 
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The Rammstedt operation accomplishes its pur- 
pose. But there is a certain amount of danger of 
accidental perforation of the mucosa that may 
occur in spite of every possible precaution. This 
accident, if not discovered at once and taken care 
of immediately, will invariably prove fatal to the 
patient. 

Recently I had this misfortune. The perforation 
occurred at the distal end of the incision in the 
duodenum—the most frequent place for a perfo- 
ration to occur (Fig. 1). I used a purse string 
suture to close the opening. Then it occurred to 
me that this could be reinforced. I made an ob- 
lique incision and secured a triangular flap as 
shown in Figure 2, which I sutured to the thickened 
muscular coats over the site of the perforation 
(Fig. 3). This procedure made a very satisfactory 
repair of the perforation and I felt assured that 
the patient’s recovery would not be thereby 
handicapped. In certain cases this suture line 
may also be protected by the use of omentum. In 
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Fig. 5. Suggested repair of perfora 
tion in midportion of mucosa. 


the above mentioned case this added protection 
did not seem necessary. 

This same type of repair could be also applied 
to the proximal end of the incision. However, 
when the perforation is in the midportion of the 
mucosa, it would not be practical. An accidental 
perforation at this point is quite unusual but in 
case it does happen as in Figure 4, it may be 
advisable to make a longitudinal incision about 
one-quarter of an inch to either side of the primary 
incision and the intervening flap sutured to the 
muscular coats over the site of the perforation as 
in Figure 5. 

While it is quite possible to repair these per- 
forations when they occur by means of suturing 
them and then transplanting a piece of omentum 
over the perforation, this type of repair I am sure, 
is not as efficient as the one described, which has 
the additional advantage that it can be done 
quickly without subjecting the infant-patient to 
added risk. 
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A Distincr TypE OF FRACTURE WITH A SUGGESTED METHOD OF TREATMENT 


GEORGE E. MOORE, B.S., 


/ YW NHE calcaneus is the largest and strongest of 
the tarsal bones and forms the heel of the 
foot. It comprises the posterior base of the 

longitudinal arch of the foot which extends from 
the heel to the heads of the metatarsal bones and 
forms the posterior weight bearing portion of the 
arch. The lower posterior and posterior inferior 
surface of the calcaneus is called the tuber cal- 
canei. The tuber calcanei is composed of a medial 
and lateral process, projecting anterior from the 
under surface of the tuber, and the body of the 
tuber calcanei proper. The medial and lateral 
processes have no distinct line of demarcation 
where they join the body of the tuber but the ridge 
formed by the medial and lateral processes is con- 
tinued well back into the body of the tuber cal- 
canei. It manifests itself by a flaring or widening 
of the under surface of the heel, and it is this re- 
gion and the under surface of the medial and lat- 
eral processes of the tuber calcanei that forms the 
immediate weight bearing portion of the cal- 
caneus. 

During the past few years much has appeared 
in the surgical literature regarding fractures of the 
calcaneus. The greater number of these writings 
describe various methods and appliances used in 
the reduction and treatment of the various types 
of fracture of this bone. 

The thing that impresses one when making a 
survey of this literature is that the trend in treat- 
ment of these fractures has for its object a close 
approximation of the fragments with some method 
of maintaining that approximation. By return- 
ing this fractured bone to approximately its nor- 
mal anatomical condition, the prolonged periods 
of healing and disability and the marked deformi- 
ties which have been so prevalent in these frac- 
tures are lessened. 

While fractures of the calcaneus are still looked 
upon as one of the most hazardous type as regards 
future impairment, still present day methods of 
treatment give the situation a much different 
aspect. 

The older methods of treatment, in which the 
fractured foot was placed in a plaster cast with 
very little attempt to reduce the fragments of the 
fractured bone, are very much in contrast to the 
present day methods of dealing with this injury. 
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Naturally the former treatment gave very | 
results, prolonged the period of disability, and 
many cases with varying degrees of abnorma 
Statistics from various sources at the pre 
time, show that fractures of the calcaneus i 
approximately 2 per cent of all fractures. B) 
the greater number of these occur in men, an 
average age at which they are produced is ar: 
40 years, which age is the most active and r 
nerative part of the individual’s life. The va 
periods of disability in these cases extends fr: 
few months to a couple of years, and when 
considered that practically all of these cases « 
in men during the compensative period of 
lives and that 2 per cent of all fractures are o! 
type, the situation then becomes not only a 
gical problem but represents a financial pro 
of some magnitude to the patient as well. 
Fractures of the calcaneus are usually clas: 
according to the region in which the fractur: 
curs and according to the manner in whic 
fracture is produced. Therefore, the type « 
jury usually predetermines the type of fra: 


MEDIA}. 


or 
‘ft 


and, if one knows the type of fracture, he 


almost always state in what manner it 
produced. 

While the classification of fractures of th« 
caneus varies somewhat among different aut 
there is nevertheless a great similarity ai 
them, and I have chosen the one given by S 
in his text on fractures as being typical of m: 
them. It is as follows: (1) avulsion fracture 
isolated fractures of the sustentaculum tal 
isolated fractures of the trochlear proces: 
compression fractures of the whole bone. 

Avulsion fractures are a rare type in whic] 
of the upper posterior portion of the calcan 
torn away by sudden contraction of the pos 
muscles of the lower leg. The power of this 
cular contraction is exerted through the 
calcaneus (Achilles tendon). 

Fractures of the sustentaculum tali are ra 
are caused by extensive inversion of the foot 
sustentaculum tali is a bony protrusion « 
medial side of the upper portion of the cal: 
and forms with its upper surface part of the 
lation (facies articularis media) of the cal 
with the talus. On the under surface of t! 
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Fig. 1. Fracture of the tuber calcanei involving the an- 
terior processes. 


tentaculum tali is a groove for the tendon of the 
flexor longus hallucis muscle. 

The trochlear process is a small protrusion in 
the center of the lateral side of the calcaneus. Be- 
neath this process runs a groove for the tendon of 
the long peroneal muscle. Fractures of the 


Fig \pproximation by incorporating soft rubber ball 


in the cast in order to maintain constant pressure on the 
heel 


THE TUBER CALCANEI 


0 ? 
Fig. 2. 


Approximation with ordinary reduction 


trochlear process are also very rare and are due to 
a direct blow to the lateral side of the foot. 

Compression fractures of the calcaneus are the 
most common type and comprise about go per 
cent of all the fractures of this bone. These frac- 
tures are most common in men. Compression 
fractures are caused by the individual falling from 
various heights and the condition derives its name 
from the fact that in the fall, which is direct upon 
the foot, the calcaneus is literally compressed 
under the weight of the body. 


Fig. 4, left. End-result with practically no secondary 
callus formation. 
Fig. 5. Normal epposite heel for comparative purposes 
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Fig. 6. Fracture of the tuber calcanei involving the 
medial process. 


In the foregoing classification it will be noticed 
that each fracture described is a grossly distinct 
type and that each has a distinct manner in which 
it is produced. 

Therefore, to the above classification of frac- 
tures of the calcaneus I would add one more type, 
namely, fractures of the medial and lateral proc- 
esses of the tuber calcanei. These fractures are a 


distinct type; taking place in a definite region of 


Fig. 8. End-result with practically no secondary callus 
formation. 


Fig. 7. Approximation with pressure from soft r bber 
ball in cast. 


the calcaneus, and they are produced in a dis! inct 
manner. Though practically nothing is t: be 
found in the literature regarding fractures oi! this 
nature I would venture that they are near!y as 
common as the compression type and have un- 


Fig. 9. Normal opposite heel shown for com rative 


purposes. 
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doubtedly been included under the latter heading. 
Fractures of the tuber calcanei are produced by 
the tubercular process of the heel being forcibly 
squeezed laterally by some sudden blow, which 
acts the same as if the heel were put into a vise. 
This lateral pressure shears off parts of the lower 
portion of the tuber calcanei, which include either 
the medial or lateral process or both, the line of 
fracture taking place along the old epiphyseal line 
which separates the tuber calcanei from the body 
of the calcaneus in early life. 


EMBRYOLOGY 


The calcaneus has two centers of ossification, a 
primary and a secondary, and follows the general 
rule that where a bone has a secondary center of 
ossification the primary center appears early. In 
the case of the calcaneus the primary nucleus ap- 
pears during the sixth month of fetal life and is the 
center of ossification for the body of the bone. 

The secondary nucleus appears from the sev- 
enth to the tenth year and forms the posterior or 
tubercular portion of the calcaneus. This epiphy- 
sis for the posterior portion of the calcaneus may 
include the entire posterior end or only the lower 
two-thirds of the tuber calcanei. If the latter con- 
dition prevails, the upper part of the tuberosity is 
ossified from the primary nucleus. The rest of the 
tuberosity, which also includes the medial and 
lateral processes, is formed from the secondary 
nucleus. The tubercular epiphyseal portion unites 
with the main body of the calcaneus during the 
thirteenth to the twentieth year of life, the aver- 
age being about the sixteenth year. 


ANATOMY 


The calcaneus anatomically forms part of the 
longitudinal arch of the foot, the articulation with 
the cuboid forming the connection with the rest 
of the arch. Of the six surfaces of this bone the 
tuber calcanei forms the posterior portion of the 
inferior and the entire portion of the posterior sur- 
face, the former including the medial and lateral 
processes. Of these two processes the medial ex- 
tends the farther forward and is usually much 
wider than the lateral. 

Three muscles have part of their origin from the 
anterior surface of the medial process of the tuber 
calcanei. They are the flexor digitorum brevis, 
abductor hallucis, and the abductor digiti quinti. 
Ordinarily, the body of the abductor digiti quinti 
originates on the medial process of the tuber cal- 
canei, but in some rare instances it originates en- 
lirely from the lateral process of the tuber cal- 
canei. Besides these three muscles, the long plan- 
tar ligament has for its posterior attachment the 
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under surface of the tuber calcanei. The posterior 
surface of the tuber calcanei is composed of a 
smooth upper portion, a more or less rough medial 
portion, and a similar lower portion. The upper 
portion is smooth and separated from the tendeno 
calcanei by a bursa. The middle portion forms the 
region for the attachment of the fibers of the 
tendo calcaneus and the fibers of the plantaris 
muscle. The lower part of the posterior region 
forms a smooth, rounded surface over which lies 
the fatty portion of the heel. The muscles which 
have their origin on the medial and lateral process 
of the tuber calcanei have the following function: 
The flexor digitorum brevis draws the second 
phalanx of the second, third, fourth, and fifth toe 
plantarward. The abductor hallucis draws the 
large toe lateral and plantarward. The abductor 
digiti quinti draws the first phalanx of the small 
toe lateral and plantarward. 

In the act of walking there is a co-ordination of 
action between the foot and the toes. The weight 
of the body first comes on the heel and is then 
transferred to the longitudinal and anterior arch 
of the foot and then to the toes. This co-ordinated 
action is the element that makes walking a 
smooth, unobstructed, firm action and is markedly 
different from the awkward, cumbersome, and in- 
convenient act seen in individuals with deformed 
feet or artificial limbs. It will thus be seen that 
the flexor digitorum brevis, abductor hallucis, and 
abductor digiti quinti are muscles which, by their 
origin on the medial and lateral process of the 
tuber calcanei and their insertion on the under 
surface of the toes, have an important function to 
perform in the act of walking. It is, therefore, true 
that the medial and lateral processes have distinct 
muscular attachments and in fractures of these 
processes the tendency is for the muscles men- 
tioned to draw the fractured fragment anterior 
and downward and to act against complete ap- 
proximation of the bones. 

While these fractures are not as serious as the 
more severe compression type, nevertheless due 
to the fact that they take place on the immediate 
weight bearing surface of the heel, they form a 
source of impairment which naturally is in pro- 
portion to the results obtained and the period of 
disability may extend into months. 

The extent of this impairment is dependent 
upon the amount of secondary callus formation 
and the effect upon the muscles described as en- 
tering into the function of walking. This in turn 
is naturally dependent upon the approximation of 
the fragments. This type of fracture does not 
necessitate an operative procedure to place the 
fragments in position, but it does demand that 





404 


the fragments be completely approximated and 
held firmly in that position, thereby lessening the 
secondary callus formation and preventing a heel 
with marked exostosis. 

Bone irregularities on the under surface of the 
calcaneus form a very painful type of disability, 
and naturally the closer they are to the weight 
bearing portion of this bone the more painful they 
become. 

Exostoses are prone to appear on the under sur- 
face of the tuber calcanei, due to the great pres- 
sure and secondary irritation of the callus when 
the patient begins to walk about and put his 
weight upon the injured heel. Irritation is the 
most common cause of exostosis and it is more apt 
to occur in this region because this portion of the 
anatomy is especially subject to great pressure. 

Secondary irritation in this region is often the 
causative factor of small spurs of bone running 
forward from the under surface of the tuber cal- 
canei. They extend out into the muscle and fascia 
of the plantar region. These spurs, if later in- 
jured, sometimes form an acquired or adventitious 
type of bursa which causes pain when weight is 
placed on the foot. 

Other conditions which are not in the form of 
exostoses, such as osteitis and periosteitis, may 
also form in this region following fractures and 
become very disabling. 

In the healing of fractures there is formed be- 
tween the fractured ends of the bones a temporary 
or what is also called a provisional callus. This 
callus, which is originally gelatinous, becomes 
cartilaginous and later small centers of ossifica- 
tion appear in this region, and the tissue then be- 
comes a definite bony callus. 

The amount of this temporary callus formation 
is dependent upon the approximation of the frac- 
tured fragments. If the fragments are closely 
approximated there is very little provisional callus 
formed, but if the approximation is poor there is 
an excessive amount. This type of callus forma- 
tion is also termed ensheathing callus. There is a 
certain amount of shrinking and absorption of the 
callus as healing and ossification take place but 
a considerable amount of this callus remains, espe- 
cially if the original fragments have not been 
closely approximated. 

It is the secondary callus which originates from 
the temporary or provisional callus that is one of 
the causes of lack of motion in fractures involving 
joints, and it is this same type of callus which 
causes irregularities in bone that results in pain 
and disability in fractures of the calcaneus, espe- 
cially where the irregularities are present on the 
weight bearing portions of the foot. 
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When fractures are closely approximated, very 
little secondary callus remains. Under these con- 
ditions there is very little displacement and the 
fragments are returned closely to their norma! 
anatomical position. Healing then takes place in 
a more direct manner. Small islands of bone pro 
liferate from the compact bone of the fragments 
and by this action there is formed direct bon, 
union. This latter type, called definitive or 
permanent callus, is a direct bony union from the 
beginning and does not go through the various 
stages of ossification as does a temporary callus. 

The tendency then in fractures of the tuberosi- 
ties of the calcaneus which involve the medial and 
lateral processes should be toward obtaining an 
absolute approximation of the fragments. This 
can be accomplished very nicely by applying some 
form of constant pressure to the region of the frac- 
ture. This I have been able to do by incorporat- 
ing a soft rubber ball directly into the cast. The 
ball should be of a soft rubber type and should be 
large enough so that when indented it will mold 
itself to the region of the heel where it is desired 
that pressure be brought to bear. The ball should 
be allowed to press directly on the heel, no sheet 
wadding or stockinette being superimposed |ie- 
tween the ball and the heel. The cast is then 
formed over and around the ball and should be 
applied firmly in order that one may bring pres- 
sure on the ball, which pressure then is trans- 
ferred to the heel. The direction of this pressure 
should be such as will best maintain the frag- 
ments. Pressure applied in this manner has no 
effect whatsoever on the tissues covering the heel. 

In the cases described, the cast is allowed to 
remain on the foot and lower limb for 3 weeks 
when it is removed and light therapy and mas- 
sage instituted. At the end of the fifth week, the 
patient is allowed to bear some of his weight on 
the heel and by the end of the eighth week should 
be walking around in a normal manner. 


CONCLUSIONS 


1. Fractures of the tuber calcanei involving the 
medial and lateral processes are a distinct type, 
produced in a distinct manner, and should be in- 
cluded in the classification of fractures of the cal- 
caneus as such. 

2. Excessive callus formation is responsible for 
prolonged disabilities resulting from this type of 
fracture and can be prevented by absolute ap- 
proximation of the fragments. 

3. Due to the fact that muscles of the plantar 
region of the foot tend to hold the fragments out 
of complete approximation they are best main- 
tained by some form of constant pressure. This 





CORRESPONDENCE 


pressure is best applied by incorporating a soft 
rubber ball in the cast in the region of the frac- 
ture. 
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HYPERTROPHIC INTESTINAL TUBERCULOSIS 


To the Editor: I wish to draw your attention to an 
error in a paper ‘Hypertrophic Intestinal Tubercu- 
losis,’ by Dr. A. A. Davis which appeared in the 
May issue of SURGERY, GYNECOLOGY AND OBSTET- 
Ics, page 912. ‘The author quotes statistics pre- 
sented by Warwick,! where the error originally 
appeared. Scott? published statistics on tuberculosis 
of the appendix which included an analysis of 1259 
appendectomies performed in the Montreal General 
Hospital. In these there were three instances of 
tuberculosis of the appendix. Warwick erroneously 
presented these 3 cases as 1.6 per cent instead of 
0.16 per cent. Calculating the number of cases on 
the basis of 1.6 per cent, Davis concluded that there 
were 20 cases of tuberculous appendicitis instead of 
three in that series. Correction of this error will 
result in a reduction of the total number which he 
reports. I have noted several other statistical errors 
in Warwick’s paper and have corrected these dis- 
crepancies in a report on this subject which is now in 
press. Louis P. KASMAN, 
Brooklyn, New York 

‘Ann, Surg., 1920, Ixxi, 130. 

*Ann, Surg., 1917, Ixvi, 648. 


DEMONSTRATION OF MALIGNANT TUMORS 


lo the Editor: During the week of September 17 to 
24 Dr. Joseph C. Bloodgood and his associates will 
hold another of their demonstrations on tumors of 
bone and of the oral cavity. This year the demon- 
stration will be held at the Mayflower Hotel in 
Washington where attractive rates and cooled rooms 
will be available. On Sunday evening, September 17, 


there will be a conference on the problem of pre- 
operative and postoperative irradiation. On Monday 
a lantern slide demonstration of photomicrographs 
will be held and each one present will be given an 
opportunity to record his diagnosis. Tuesday, 
Wednesday, and Thursday will be devoted to bone 
tumors, and Friday and Saturday to tumors of the 
oral cavity. Dr. Bloodgood is anxious to attract to 
this demonstration as large a number as possible of 
pathologists, radiologists, surgeons, dentists, and 
physicians interested in the diagnosis and treatment 
of cancer in all stages and the local conditions that 
precede cancer. Those who plan to attend these 
conferences are requested to communicate with Dr. 
Bloodgood and the hotel manager and to present 
cases by means of lantern slides. 

These demonstrations have a high educational 
value and offer an opportunity for the review of a 
massive collection of material and the exchange of 
opinions. Recognition of the early stages of the dif- 
ferent forms of cancer and a widely disseminated 
knowledge of effective methods of their treatment 
is a sine qua non for progress in the campaign against 
cancer, and such demonstrations further these ends. 
The American College of Surgeons for a long time 
has been receiving records of cases of bone tumors 
and other forms of cancer and has abundant evi- 
dence of the necessity for such instruction. Espe- 
cially are these conferences commended to those who 
are on the staffs of the cancer clinics which are 
being so widely organized under the guidance of the 
College, for it is to these that the greatest oppor- 
tunity will be offered of seeing large numbers of 
such cases, and on them will rest the greatest re 
sponsibility for their recognition and treatment. 

BowMaNn C. CROWELL 
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CANCER OF THE COLON 
AND RECTUM 
“4 ARCINOMATA arising in the large 
bowel have a relatively low degree of 
malignancy. Most such cancers occur 
in the distal colon and a striking majority of 
them are found in the sigmoid and rectum, 
69 per cent in our series. This section of the 
large intestine is less rich in lymphatics than 
the proximal colon and lends itself well to 
complete surgical removal. Carcinomata of 
the sigmoid are often of the annular con- 
stricting type, are slow in growth, and pro- 
duce reasonably early evidence of their 
Carcinomata of the rectum are 
frequently degenerated adenomata. The ade- 
_noma of low malignancy can be diagnosed 
early and easily if attention be paid to the 
often trivial but definite symptoms which it 
presents. 


presence. 


The five year end-results following radical 
surgery for cancer of the colon and rectum 
are surprisingly encouraging. 


We reported 
at the meeting of the American College of 
Surgeons in October, 1932, that 34 per cent 
of our patients subjected to radical surgical 
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procedures to remove cancers of the colo 
and rectum are alive and well 5 years aii 

operation. Other clinics have reported ¢\ 

better results. 

If we divide the malignant lesions of 
large bowel into two groups, one affecting (|) 
proximal colon and the other the distal co! 
there are noted in each group certain 
tinctive features which are doubtless attri|) 
utable to the functions of the affected 
ments. 

Much of the time the proximal colon con 
tains liquid feces, thus the growth of organi-«ims 
of high virulence is encouraged. Also {uid 
absorption takes place in this segment o/ the 
colon. Because this segment of the bowel 
carries the liquid feces, few symptoms o 
obstructive character are found here, 
because of the fluid absorption, the 
lymphatic supply and the amount of toxi 
present in this segment of the colon, hig! 
degrees of secondary anemia are often a 
ciated with cancerous lesions here. For (hii 
reason all patients suffering from an u 
plained secondary anwmia should be care! 
studied for the possible presence of an 
diagnosed carcinoma of the proximal colo: 

These same features, the presence of lic 
faeces and of organisms of high virulence, 
greatly to the risks involved in operation uj)! 
this portion of the colon, because there is 
always the danger of peritoneal contam 
tion. To overcome this danger we hive 
utilized a method, which was described in his 
journal’, of excising the right colon by a 
Mikulicz plan of approximating the remai 

1 Lahey, Frank H. Resection of the right colon and anast 


the ileum to the transverse colon after the plan of Mikulic 
Gynec. & Obst., 1932 liv, 923-929. 














ing ileum to the remaining transverse colon. 
‘This procedure has practically eliminated the 
danger of peritonitis. 

Because of the solid character of the con- 
tents of the distal segment of the colon, the 
symptoms associated with carcinoma of this 
segment, especially of the lower portion, re- 
semble closely those of mechanical obstruc- 
tion. In the early stages of the carcinoma, 
secondary anemia may be absent because of 
the fact that this, the distal portion of the 
colon, is by nature a storage segment and the 
feces contained in it are solid, the fluids 
already having been extracted from them in 
the proximal colon. Thus media favorable 
ior the propagation of organisms are lacking. 
Moreover, the scarcity of lymphatics at this 
level of the colon helps to prevent the devel- 
opment of anemia, 

It is desirable to realize that the textbook 
ieature—alternating diarrhoea and constipa- 
tion —is too rarely absent and too often an 
evidence of a late lesion to make its presence 
of dependable value in the diagnosis of these 
lesions. Ina series of one hundred consecutive 
cases of carcinoma of the colon in our clinic 
studied to determine the value of this point, 
alternating diarrhoea and constipation oc- 
curred in but 8 per cent of the cases. 

Rectal carcinoma occurs so unobtrusively 
that any suspicious symptoms such as un- 
usual sensations in the rectum, the occurrence 
of hemorrhoids, or the passage of blood, 
should make one investigate such events 
early and thoroughly. 

Digital examinations of the rectum are so 
often repugnant to the patient and the 
examiner that they are frequently neglected; 
in the diagnosis of abdominal lesions of a 
surgical character no single examination is of 
greater value than thorough and adequate 
rectal examination and perhaps no step in 
the examination is more often omitted. 
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To increase the percentage of cures in can 
cer of the colon and rectum, the lesions must 
be discovered earlier. This involves the more 
frequent employment of bismuth enemata. 
In any patient with an alteration of colonic 
function, bismuth enemata must be given— 
bismuth by mouth should never be given as 
a preliminary diagnostic measure because of 
the danger of producing complete obstruction. 
In any patient manifesting unusual rectal 
symptoms—the passage of blood, the pres- 
ence of hemorrhoids—digital and sigmoido- 
scopic examinations must be made, and 
bismuth enemata given. 

From a surgical point of view, carcinoma 
of the colon and rectum offers great hope of 
cure provided diagnosis is made early. There- 
fore, as the signs of its presence in the early 
stages are so “silent” and as negative findings 
are often reported after thorough examina- 
tions, it behooves patients to submit to 
complete examinations upon only suspicious 
evidence of the possible presence of cancer. 
The price of a higher percentage of cures for 
this lesion lies in the willingness of the 
patient to submit to digital and sigmoidoscopic 
examination and bismuth enemata. 

FRANK H. LAHey. 


LIVER FUNCTION AND 
“LIVER DEATHS” 

N spite of the tremendous amount of work 
that has been done in the attempt to in 
terpret the functions of the liver it still 

remains chemically an organ of great mystery. 
The various tests of liver function are directed 
at one aspect of liver physiology and no test 
or a series of tests indicates with satisfactory 
certainty just what will be the biotic response 
of the liver to surgical intervention. 

Tests of the excretory function of the liver. 

such as the icteric index, urobilin in the urine, 
and the dye tests such as phenoltetrachlor- 
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phthalein or bromsulphthalein are useful both 
diagnostically and as a basis for a clinical esti- 
mation of some phase of liver capacity. Tests 
such as the galactose tolerance are also valu- 
able as indicating the part played by the liver 
in carbohydrate metabolism, while tests di- 
rected at the intermediate products of protein 
metabolism such as the nitrogen partition of 
the blood and of the urine are, indeed, valu- 
able in regard to this aspect of liver physiology 
but are insufficient to answer the question as 
to what will be the physiologic response of the 
liver in the event that a laparotomy is per- 
formed. 

From time to time various contributions 
have been made in medical and surgical jour- 
nals with regard to this important question. 
The effect of a concomitant and associated 
jaundice adds a complicating factor to gall- 
bladder surgery of tremendous importance. 
Irrespective as to the type or cause of the 
jaundice, the pernicious effect of an icterus 
upon the adequacy of liver function is one 
that is known to all clinicians. 

From time immemorial, coma and liver dis- 
ease have been associated in the minds of cli- 
nicians, and not infrequently the surgeon has 
had an inexplicable death following rather 
simple gall-bladder surgery and has been un- 
able to comprehend either the cause of the 
mortality or the mechanism of its production. 
It has been the impression in the minds of sur- 
geons that these obscure and inexplicable mor- 
talities were in some way associated with either 
a failure of the liver to exercise its normal and 
adequate protective function or that as a re- 
sult of anesthesia, trauma, absorption, hemor- 
rhage, and disturbed intrahepatic physiology, 


the protection ordinarily afforded by the liver 
was inadequate. 

For convenience, a number of surgeons have 
grouped these chemical deaths under the gen- 


eric term “liver deaths.” This is not a good 
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designation and its only merit is for conven 
ience of discussion. The most common ty; 
of chemical or so called liver deaths have been 
those associated with hyperpyrexia and coma 
The operation has been one of relatively sim 
ple technical performance in a patient whos 
general metabolism was considered satisfa: 
tory before operation and in whom adequa': 
renal function had been determined. Almos‘ 
immediately from the time of operation there 
is a continuous ascending temperature, wi!) 
a rapidly developing lethargy, stupor ani! 
coma, and death terminates the picture 
from 18 to 36 hours. A second type, sonic 
what less frequent than the first, occurs in 
patients who have had an operation for the 
relief of obstructive jaundice and in the course 
of a rather normal convalescence and about 
the fourth or fifth day and in the presence o/ 
a constantly diminishing jaundice as indicatc«| 
by the icteric index they slowly pass into a 
stupor and coma and the exodus is in no way 
dissimilar from the cholemic death that occurs 
in unrelieved obstructive jaundice. A thir 
type perhaps is associated with some unre 
lated kidney pathology, for anuria is a factor 
in the terminal picture. Previous to opera 
tion these patients have had what was con 
sidered normal renal function and no question 
was in the mind of the surgeon as to the com 
petency of the kidney to carry on its function 
in the presence of an operative intervention. 
Forty-eight hours after an operation on the 
gall bladder or common duct the patient quiic 
rapidly presents the picture not dissimilar 
from shock, with cold, clammy skin, gradual 
failure in water elimination and a rise in the 
urea-nitrogen. The urinary output becomes 
less and less, and a mild delirium develops 
with increased frequency of pulse and tem 
perature and finally coma and death. Thivse 
patients were not jaundiced either before or 
after operation, and there is a distinct inter- 
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val of apparently normal postoperative con- 
duct of from 24 to 36 hours between the 
operation and the onset of the terminal clin- 
ical picture. 

Whether these three types are clinical enti- 
lies or not is not important at the present 
time. They serve as indications or examples 
of a complex chemical problem presented to 
gall-bladder surgeons. It is a natural expecta- 
tion that, with an increase in our knowledge 
of the physiology of the liver, certain labora- 
tory tests will be made available that will 
indicate what we may speak of as the vital 
reaction of the liver to operative trauma. 
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There are many phases of these groups of 
deaths that suggest basically a disturbed pro- 
tein mechanism. From time to time we have 
observed rather disturbing degrees of lethargy 
and mild stupor following operations where 
there has been extensive denudation of peri- 
toneal surfaces and have rightly or wrongly 
attributed this postoperative condition to the 
absorption of varying amounts of altered peri- 
toneal secretion. The entire subject of liver 
response and chemical deaths is one of intri- 
guing interest as it offers ample opportunity 
for clinical research and astute clinical judg 


ment. CuHas. Gorpon HEyp. 
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CHARLES DANIEL LOCKWOOD 


F I were asked to mention one of the most beloved, versatile, and productive 
of contemporary surgeons, I would think immediately of Charles Daniel 
Lockwood. When he died on June 11, 1932, after a few days’ illness with ery- 

sipelas, the Pacific Coast and the entire West lost an outstanding figure, who, by 
his splendid surgical ability, his radiant personality, and his great and unselfish 
service to mankind, had carved his name indelibly on the hearts of thousands of 
people. 

Dr. Lockwood was born in Effingham, Illinois, January 22, 1868. His father, 
John H. Lockwood, in his young manhood was a Methodist circuit rider, who, 
while carrying on his arduous ministerial duties, met and married Ruth Locke in 
1858. Eleven children were born to them. This pioneer preacher served three 
years as a chaplain in the Union Army during the Civil War, after which he took 
up a soldier’s homestead in Kansas and founded the Kansas Wesleyan University 
at Salina, Kansas. 

During the period of reconstruction immediately following the war, Charles 
Lockwood received his first impression of the seamy side of life in Kansas and it 
was at this time that he and his brothers sought to relieve their father as much as 
possible of their support. 

The Lockwood family, in spite of its hardships and privations, was a very 
happy and jolly one. The mother, industrious, cheerful, witty and lovable, was a 
fit mate to her vigorous, forthright, and considerate husband. Unselfishness, devo- 
tion and sincere religion ran through this typical Midwest American family like 
beautiful threads of gold. Indeed, no better background was needed to develop 
the sterling qualities which carried Charles to distinction and gallant leadership 
both in his profession and in his community. Even as a boy he was distinguished 
by an exuberance of spirit, a tireless energy and an unswerving ambition. He en- 
joyed all sports, particularly swimming, skating, and horse-back riding, in which 
he excelled. 

At the age of twelve he determined to become a doctor. Thus, in 1890 he en- 
tered the Liberal Arts College of Northwestern University preparatory to study- 
ing medicine. He completed his course in 1893 whereupon he entered the medical 
department in the same university, from which he was graduated in 1896. He 
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secured an interneship in the Cook County Hospital for one year and then became 
an assistant instructor in surgery for the next two years. 

In 1898 he married Miss Clara M. Sanford, who was studying in the Illinois 
Training School for Nurses. She became deeply interested in his work and 
throughout his life was a devoted helpmate and comrade in all his professional 
endeavors and achievements. Both were keenly absorbed in elevating the stand- 
ards of education for nurses. For over thirty years he was active as a teacher in 
the Pasadena Training School for Nurses and for a number of years he had main- 
tained the Lockwood Scholarship for Nurses. In collaboration with Mrs. Lock- 
wood he wrote a textbook on Surgical Technique for Nurses, which was published 
in 1931. Just a few weeks before he died he discussed this book with me and his 
kind and quiet eyes gleamed as he told me of his zest for the work, and his com 
plete satisfaction in a task well done. 

As he began to achieve success in his profession he became the stay and bul- 
wark of his parents through their declining years. Later his many brothers and 
sisters at one time or another were wont to come to him for sympathy or financial 
aid, and in his kindness and generosity he found pleasure in assisting them. 

It is easy to trace the upward march of his professional career. Always the 
serious student ever striving to increase his scientific knowledge which was to 
equip himself for his surgical responsibilities, we find him in the vanguard of 
activities in his profession. 


.His contributions to surgical literature are numerous and varied and reveal 
his assiduity, versatility, and conscientiousness. I have collected thirty-five of 


his monographs, which are very creditable contributions to abdominal, thoracic, 
plastic, urologic, neurosurgery, and general surgery. 

In organized medicine and scientific associations he always played an active 
part. His wide surgical experience, his ease in the discussion of a subject, his in- 
nate gentility and kindly dignity soon made his leadership recognized nationally 
and he was honored by many societies. He was one of the founders, and the first 
president of the Pacitic Coast Surgical Association, a past president of the West- 
ern Surgical Association, and a member of many other scientific bodies, including 
the American College of Surgeons. In recent years he had become very much in- 
terested in thoracic surgery, and as an enthusiastic member of the American 
Society for Thoracic Surgery, he had done much to widen this new domain. 

His heroic and patriotic service during the World War is worthy of emphasis. 
At that time. although in his fiftieth year, he was among the first to volunteer and 
enlist. He organized the Red Cross Ambulance Company No. 1 in Allentown, 
Pennsylvania, and was sent overseas in charge of it. On arriving in France he 
organized and commanded the Pontanazen Hospital at Brest and was later sent 
to the Western Front in charge of a Mobile Surgical Unit, Team 2. Here his team 
performed, as he later reported, 500 operations for battle casualties. He and his 
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team were commended by General Pershing for gallant service and courage shown 
under shell fire. 

It was there on the Western Front that I first had the privilege of meeting and 
knowing him, and as he and I were sent forward together on the same orders, we 
soon became comrades-in-arms. I shall never forget those epoch-making and 
nerve-wracking days! When we reported to the chief surgeon he looked at Dr. 
Lockwood’s already silvery gray hair and immediately said to him: ‘Major 
Lockwood, I believe that the arduous duties at the front will be too much for you 
and I think it would be better to have you assigned to duty in one of the base 
hospitals.”’ A less courageous man would have been fully satisfied with such an 
assignment, but not Lockwood. His one absorbing ambition at that time was to 
be in the very thick of the fight, and while he reassured the chief surgeon of his 
ability to meet the responsibilities, the latter was not easily persuaded. However, 
Lockwood’s earnestness, enthusiasm, and eagerness won him over and he was 
allowed to continue with me. I have slept in open barracks with him; I have seen 
him under the most trying conditions and never once did he flinch from duty nor 
consult his own convenience and comfort when a task was to be performed. 

His undying zeal and enthusiasm again are revealed in his acceptance of an 
invitation extended to him in 1927 by Sir Wilfred Grenfell to come to Labrador. 
There he spent six weeks operating, treating, and examining cases. 

During the years following the war he participated in various civic activities 
and became a leader in the ranks of the American Legion. His activity was 
responsible in a large measure for the financing of the construction of the present 
American Legion building in Pasadena. On last Memorial Day he served as 
chairman of the program committee and paid special tribute to the soldier dead. 

Scarcely a fortnight later he joined their ranks. His death caused the most 
profound and widespread sorrow. None mourned his death more sincerely than 
the poor of his community to whom he always had been a true friend. His funeral 
was a most impressive and beautiful manifestation of the high public regard in 
which he was held. In their attendance at his last rites his colleagues, friends, and 
admirers expressed their esteem for and love of this great surgeon, civic leader, 
and zealous patriot. 

One observes in the career of Charles D. Lockwood an epitome of the blessings 
of a full life—a life characterized to the end by kindliness and sincerity, unselfish- 
ness and restraint, energy and productivity. I know of no one in our profession 
who was given so completely to simple living and to high thinking. One can see 
by his life, as one could see by his face, the reflection of his mind—-a mind whose 
every thought was devoted to the highest humanitarian motives and to all the 
requirements of a higher civic duty. Such a life is, indeed, worthy of emulation 
by all American surgeons. EpGaR LoRRINGTON GILCREEST 
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O member of the medical profession is better 
N\ qualified than Franklin H. Martin to write 
4 a worth while autobiography.! From the 
very beginning of his long and busy life there were 
incidents worth recording which unmistakably fore- 
casted the figure he became in later years. In the 
first place, he has lived through the most interesting 
of all periods of medicine and has had a liberal 
share in making modern surgery what it is today. 
ew men have had the opportunity to know per- 
sonally and claim as loyal friends so many of the 
leaders in scientific thought and endeavor through- 
out the world. 

The days of great adventure are thought by some 
to have ended, but to such a man as Franklin H. 
Martin, life itself is a great adventure, and one 
which his buoyant spirit undertook with joyous un- 
concern for anything but living the daily life cleanly, 
completely, and honestly. And this great adventure 
has been one far different from destroying real or 
imagined evils; it has been largely making good 
things where there have been few things before, and 
improving those things that were, and yet were not 
perfect. 

Dr. Martin’s life is so fully set forth, and with 
such instinctive artistic pleasure, in his autobiog- 
raphy that we need not do more than call attention 
here not merely to its infinite variety, but more 
especially to the unaffected courage with which he 
met conditions as they came. Conspicuous by its 
absence in the book is any note of complaint, or 
any indication even that the writer felt he was called 
upon to endure great hardships in making bricks or 
teaching school. It all came as a part of the job; it 
was all enjoyed; it all served, literally, to feed the 
man. 

This autobiography will naturally appeal to physi- 
cians, especially those who have labored with him, 
but it will have a wider interest to the public by 
reason of its literary merit, the delightful details of 
home life on the frontier, the dogged perseverance 
and resourcefulness of a youngster who accepted life 
cheerfully and did his best whether the task was 
turning ax handles or making bricks. The story of 
his life as a teacher, investigator, contributor to 
medical literature, organizer and leader of men is 
simply told; his work and close associations with the 
men who directed the political and military destinies 
of the World War, makes an extremely interesting 


Cue Joy or Livinc; An AurosrocrapHy. In two volumes. By 
Dr. Franklin H. Martin. Garden City, New York: Doubleday, Doran, 
and Company, 1933. 
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and authoritative addition to the history of this 
period. 

All of America knows what this man has meant 
not merely to the profession, but to the social im- 
provement of his generation. Franklin H. Martin 
founded and established the greatest surgical jour- 
nal, conceived the needs of post-graduate instruc- 
tion, and organized the Clinical Congress of Sur- 
geons of North America, appreciated the demands 
for improved hospital service and higher qualifica- 
tions for those who practiced surgery, and organized 
the American College of Surgeons. Either one of 
these accomplishments might have satisfied the most 
ambitious man, but this tireless worker, persistent 
dreamer, and loyal champion of professional ideals 
still carries on. It would be a trite saying, in view 
of the record which is given in the pages of this 
fascinating autobiography, to remark that no task 
seemed mean to Franklin Martin; it is simple justice 
te say that he has proved that no task was too 
great, and, as we read the pages, the patience, human 
kindliness, and courage of the boy and the man are 
made to shine forth unmistakably. 

C. Jerr MILLER. 


MERICAN physicians and surgeons have long 

recognized the need of an authoritative, com 
prehensive work on the practice of obstetrics and 
gynecology.2 The appearance of the first two vol 
umes’ warrants the observation that such a work, 
representing the best practice in America, is an 
actuality. Each section is a monograph by an au- 
thority in the field discussed, and but few publica- 
tions of American medicine have shown such careful 
editing with so high a degree of correlation. 

A perusal of Volume ii cannot fail to impress the 
reader with the utility of the subject matter for 
both the general practitioner and the specialist. The 
science of obstetrics and gynecology has been placed 
boldly in the foreground, while at the same time 
practical procedures, time-tested and known to be 
effective, form the ground work. Oliver Wendell 
Holmes once said: ‘‘It is useful to have science in 
an upstairs room, just so long as there is plenty of 
common sense on the ground floor.’ It is safe to 
say that but few medical publications with so strong 
a clinical emphasis have set forth so large a propor 
tion of original work. A high percentage of the 
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* OBSTETRICS AND GYNECOLOGY. Edited by Arthur H. Curtis, M.D. 
Vol. ii. Philadelphia: W. B. Saunders Company, 1933. 


3Volume i was reviewed in Surgery, Gynecology and Obstetrics 
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July, 1933, by William Wallace Chipman. 
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authors are eminent clinical investigators and the 
amount of new material, hitherto unpublished in 
book form, is unusually large. 

Volume ii opens with a carefully studied mono- 
graph by Charles B. Reed and William Serbin on 
‘“‘ Dystocia from Contracted Pelvis.”” Edmund Piper 
in his ‘Anomalies of the Passenger” presents a frank 
and refreshing treatise on this subject. He has care- 
fully summarized the views of the leaders in mid- 
wifery, detailing his own painstaking procedures 
with great modesty. Benjamin P. Watson presents 
an epoch-making monograph on “ Puerperal Infec- 
tion and Thrombophlebitis.”’ He writes from a broad 
academic and clinical experience: first in a well- 
known Canadian medical school, then at the Uni- 
versity of Edinburgh and now at the Sloane Mater- 
nity. His presentation is scholarly, thorough, and 
conclusive. William C. Danforth contributes a valu- 
able chapter on the ‘“‘Forceps.”’ Many of the illus- 
trations used are original and add greatly to a clear 
understanding of the exact and specific procedures 
described. Two of the most important chapters in 
the volume are ‘‘Gonorrheal Disease of the Female 
Genitalia,” by the editor, Arthur H. Curtis, and 
“Syphilis in Women,” by George Gellhorn. The 
former presents many new views with rare clarity 
and directness and the latter represents a lifetime 
study by an eminent authority. In the chapter en- 
titled ‘“‘ The Cellulitis Group,” the editor, Dr. Curtis, 
discusses the gynecological aspects of puerperal in- 
fection, correlating with and supplementing Dr. 
Watson's admirable chapter. Norman Miller, the 


new head of the department of obstetrics and gyne- 
cology at the University of Michigan, protégé and 


distinguished pupil of the beloved Reuben Peterson, 
.contributes a valuable chapter on ‘‘‘ Nonspecific’ 
Infections.”’ James Robert Goodall, known through- 
out the scientific world for his work on the ovary, 
contributes the chapter on “Tumors of the Ovary.”’ 
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It is safe to say that no one could have presente: 
this difficult and complicated subject more effec 
tively. The chapter on “Carcinoma of the Cervix 
presented by Karl H. Martzloff contains a mine o 
information on this important subject. In a footnot: 
Dr. Martzloff makes gracious mention of the assis! 
ance of the editor. ‘‘ Tumors of the Fallopian Tube 
Ligaments, and Pelvic Cellular Tissues”’ is present: 

by the head of the department of obstetrics a1 

gynecology of the University of Oregon Medic 

School. In this important article Dr. Watkins h 

demonstrated his ability as a clear and force! 

writer. 

It is a matter of deep regret that William 
Graves, brilliant writer and teacher, did not survi\: 
to see his unique chapter on ‘Uterine Myomai 
(Fibroids)”’ in print. The beautiful illustratio 
drawn by Dr. Graves add greatly to the value 
the article. Dr. Graves spent the better portion 
a year on this important chapter and felt a justifial)|: 
sense of pride in his accomplishment. In connectio. 
with the lamented death of Dr. Graves, students 
obstetrics and gynecology will note the absence 
contributions by two men whose work has brou; 
distinction to American obstetrics and gynecology 
The recent passing of J. Whitridge Williams, 0! 
Baltimore, and of John Polak, of Brooklyn, pr 
vented the inclusion of planned contributions fr 
their pens. 

Finally mention must be made of the delight/ul 
“chatty”? chapter entitled “‘History of America: 
Gynecology: a Brief Outline’ by Howard Kelly. |); 
Kelly presents an intimate view of the rise i 
progress of gynecology in America, in most of whic! 
he has been an active participant. 

The publishers are to be congratulated upon | 
unusual excellence of the illustrations, the clea: 
legible typography, and the attractive make-up 
the volume. IrvinG S. Cutter: 
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PRELIMINARY PROGRAM FOR THE CLINICAL CONGRESS IN CHICAGO 


/TAHIS year the American College of Surgeons 
celebrates its twentieth anniversary—the 
first Convocation having been held in Chi- 

cago in November, 1913. In celebration of this 

anniversary the surgeons of Chicago will present 
ior the twenty-third annual Clinical Congress of 

the American College of Surgeons, October 9-13, 

a program of clinics and demonstrations in the 

hospitals and medical schools that will provide a 

complete showing of clinical activities in all de- 

partments of surgery in this great medical center. 

A preliminary schedule of operative clinics and 

demonstrations, as prepared by the Committee on 

Arrangements, is presented in the following pages. 

It will be noted that clinics are scheduled to begin 

at 2 o'clock on the afternoon of Monday, October 

9, continuing through the four following days 

with sessions both morning and afternoon. 

The surgeons of Chicago are keenly interested 
to outdo all previous efforts, and in making its 
plans the Committee has the hearty co-operation 
of the clinicians in the medical schools and more 
than fifty hospitals that will participate in the 
clinical program. 

The clinical program contains many features 
of special interest including: (1) Cancer clinics 
demonstrating the treatment of cancer cases by 
surgery, radium and X-ray; (2) fracture clinics 
where modern methods in the treatment of frac- 
tures will be demonstrated; (3) clinics in trau- 
matic surgery demonstrating the newer methods 
of rehabilitation by surgery and physiotherapy 
of patients injured in industrial, automobile and 
other accidents. 

Special features of the genera! program for the 
Congress include: (1) A conference on fractures on 
Tuesday afternoon arranged by the College Com- 
mittee on the Treatment of Fractures; (2) a 
symposium on the curability of cancer on Wednes- 
day afternoon, the program for which will be 


found on another page; (3) a symposium on the 
teaching of surgery and the surgical specialties 
on Thursday afternoon following the annual 
meeting; (4) a symposium on urological surgery 
on Friday morning, the program for which ap- 
pears on another page; (5) a symposium under 
the auspices of the Board on Industrial Medicine 
and Traumatic Surgery on Friday afternoon; (6) 
a daily exhibition of surgical motion picture films, 
both sound and silent. 

Two sub-committees have been appointed to 
supervise the program for the sections on surgery 
of the eye, ear, nose and throat as follows: 
Ophthalmology—-Harry S. Gradle, chairman; 
Thomas D. Allen, E. K. Findlay, Sanford Gifford. 
Otolaryngology Joseph Beck, chairman; Austin 
A. Hayden, Edward P. Norcross, S. J. Pearlman. 
The recommendations of these committees insure 
a worth-while program of clinics and scientific 
sessions for all those interested in these specialties. 


EVENING MEETINGS 


A preliminary outline of the programs for a 
series of five evening meetings to be held in the 
ballroom of the Stevens Hotel, as arranged by 
the Central Executive Committee of the Con- 
gress, will be found on a following page. 

At the presidential meeting on Monday eve- 
ning, at which the president-elect Dr. William D. 
Haggard, of Nashville, Tenn., is to be inaugu- 
rated, a number of distinguished visiting surgeons 
from foreign countries will be presented. Among 
those who have indicated their intention of being 
present are Dr. Lorenz Boehler, Vienna; Prof. Dr. 
Eugen Kisch, Graefenberg, Bohemia; Mr. G. L. 
Keynes, London; Mr. Adams A. McConnell, 
Dublin, Ireland; Prof. Nissen, Berlin, Germany; 
Prof. Dr. Wolfgang Rosenthal, Leipzig, Germany; 
Prof. H. Beckwith Whitehouse, Birmingham, 
England. The annual John B. Murphy oration 
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in surgery, ““The Story of a Master Surgeon,” to 
be delivered by Dr. Loyal Davis, of Chicago, will 
be another feature of this session. 

At the annual Convocation of the College on 
Friday evening, at which the 1933 class will be 
received into Fellowship in the College, the 
Fellowship address will be delivered by Robert 
Maynard Hutchins, A.M., LL.D., president of 
the University of Chicago, and the presidential 
address by Dr. William D. Haggard. 

Programs are being prepared for sessions on 
Tuesday and Thursday evenings at the Stevens 
Hotel at which papers and discussions will deal 
with subjects of special interest to ophthal- 
mologists and otolaryngologists. 

SYMPOSIUM: CANCER IS CURABLE 

Eminent surgeons of wide experience in varied 
fields of surgical practice and representing all 
parts of the United States and Canada will con- 
tribute to this symposium to be held in the ball- 
room of the Stevens Hotel on Wednesday after- 
noon at 2:30, presenting reports as to cases of 
cancer cured for a period of five years or longer. 
Among those participating in the symposium are 
the following: 


RoBERT B. GREENOUGH, M.D., Boston, Chairman of 
Committee on the Treatment of Malignant Diseases, 
presiding. 

General Subject of Curability of Cancer: FRANKLIN H. 
Martin, M.D., Director General. 

Cancer as an Arrestable Disease: CHARLES A. DUKES, 
M.D., Oakland, Calif. 

General Cases of Five-Year Cures: Irvin ABELL, M.D., 
Louisville, Ky.; FRANK K. Botanp, M.D., Atlanta, 
Ga.; FREDERICK A. COLLER, M.D., Ann Arbor, Mich.; 
Joun JosepH GALLIGAN, M.D., Salt Lake City, 
Utah; CHEVALIER Jackson, M.D., Philadelphia; 
CuHarRLEs C. Lunp, M.D., Boston; DAMon B. PFEIF- 
FER, M.D., Philadelphia; EuGENE H. Poot, M.D., 
and Joun A. Vrietor, M.D., New York; ALson R. 
Kitcore, M.D., San Francisco. 

Cancer of the Breast: MALVERN B. CLopton, M.D., St. 
Louis; E. STARR Jupp, M.D., Rochester, Minn.; JAMES 
Monroe Mason, M.D., Birmingham, Ala.; Joun T. 
Moore, M.D., Houston, Tex.; RicHarp R. SMITH, 
M.D., Grand Rapids, Mich. 

Cancer of the Pelvic Organs and Breast: Brooke M. 
AnspacH, M.D., Philadelphia; Harry S. CRossEn, 
M.D., St. Louis; Wrtt1am P. Hearty, M.D., New 
York. 

Cancer of the Pelvic Organs: James C. Masson, M.D., 
Rochester, Minn. 

Cancer of the Rectum: Rosert C. Corrry, M.D., Port- 
land, Ore. 

Cancer of the Thyroid Gland and Large Intestine: JOHN 
DEJ. PEMBERTON, M.D., Rochester, Minn. 

Cancer of the Thyroid: Martin B. Tinker, M.D., Ithaca, 
N. Y 


Cancer of the Mouth, Tongue and Lips: Witutam H. G. 
Locan, M.D., Chicago. 

Malignant Bone Tumors: 
New York. 


Wittiam B. Corey, M.D., 
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FRACTURE CONFERENCE AND DEMONSTRATIONS 


A conference on fractures, under the auspices 
of the College Committee on the Treatment of 
Fractures, of which Dr. Frederic W. Bancroft of 
New York is chairman, is to be held in the ball- 
room of the Stevens Hotel on Tuesday afternoon 
beginning at 2:30. Among the speakers who wil 
participate in this conference and their subject: 
are as follows: 

CuarLes L. Scupper, M.D., Boston: The Accomplis! 
ments and Ideals of the Regional Fracture Con 
mittees. 

RoBERT H. KENNEpDy, M.D., New York: The Transporta 
tion of Early Long Bone Fractures; the co-ordinativ: 
of the activities of the Committee on the Treatment 
of Fractures of the American College of Surgeons wi! 
(a) the Red Cross, (b) the railroad association, (c) a) 
bulances and morticians. 

Witiiam L. Estes, Jr., M.D., Bethlehem, Pa.: T) 
After-Care in Preventing Disabilities Following Fra: 
tures. 

IstporE COHEN, M.D., New Orleans: Clinical Examii 
tion versus X-ray Examination in Fractures Duri 
Childhood. 

FREDERICK J. TEES, M.D., Montreal: Dislocation of 1 
Radiocarpal Joint. 

The annual fracture oration will be deliverc« 
by Dr. W. Edward Gallie, of Toronto, on Wed 
nesday evening, his subject being ‘“‘The Trea 
ment of Fractures Involving Joints.”’ 

The treatment of fractures will also be the sul) 
ject of daily demonstrations in the exhibition 
hall of the Stevens Hotel ar’ :nged by the Chicago 
Regional Fracture Committee. In addition, illus 
trated talks on fractures by members of this 
Regional Committee will be given twice daily at 
hours to be announced in the daily clinical bul- 
letin. In several of the hospitals special fracture 
clinics have been arranged at which modern 
methods in the treatment of fractures will he 
demonstrated. 


ANNUAL HOSPITAL CONFERENCE 


The program for the sixteenth annual hospital 
conference arranged by the Hospital Standardiza- 
tion Department of the College, as presented in 
the following pages, presents a group of interest 
ing papers, round table conferences and practicil 
demonstrations that deal with the important 
problems related to hospital efficiency. 

The conference opens at 10 o’clock on Monday 
morning in the ballroom of the Stevens Hotc! 
continuing on Tuesday, Wednesday and Thur-- 
day. Papers will deal with the vital problems 
affecting administrative, professional and_ thie 
nursing phases of hospital work, with particu!:r 
emphasis directed toward professional standar's 
and the highly important problem of medic! 
economics. 
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The program provides for sessions in the ball- 
room of the Stevens Hotel on Tuesday, Wednes- 
day and Thursday mornings. For the afternoons 
an important and interesting series of demonstra- 
tions in several of the local hospitals dealing with 
departmental organization, management and 
function will be arranged. These clinics in hos- 
pital administration afford unusual opportunities 
for the visitors to see how local hospitals handle 
their daily routine, and, in comparison, to ap- 
praise the efficiency of their own methods. 

The program of the conference has been care- 
fully planned to give it a broad interest with a 
careful selection of subjects to be discussed by 
eminent authorities in the surgical and hospital 
field. Greatly increased interest on the part of 
surgeons in both administrative and scientific 
phases of hospital work has been evident in re- 
cent years. The program to be presented this 
year will be unique in providing a discussion of 
many subjects of importance to the three major 
groups of the hospital—medical, nursing and busi- 
ness. An opportunity is also afforded to chiefs of 
staffs, heads of departments and members of staffs 
to participate in a program dealing particularly 
with the care of the patient, and may expect to 
benefit from an exchange of ideas with trustees, 
superintendents and others concerned with hos- 
pital administration. 


COMMUNITY HEALTH MEETING 


Following the established custom of the Ameri- 
can College of Surgeons, in recognition of its 
obligation to the public to provide authoritative 
information on modern surgery, better hospitals, 
and prevention of disease, a community health 
meeting will be held on Wednesday evening, 
October 11, in connection with the Clinical Con- 
gress. For this purpose the Chicago Stadium, 
which will accommodate approximately twenty 
thousand, has been secured. A program appro- 
priate for such an occasion is being prepared con- 
sisting of brief interesting talks on scientific 
medicine, health, and hospitals by speakers of 
note. These talks will be supplemented by an 
interesting new sound motion picture on modern 
hospital care. 


SURGEONS’ WEEK AT A CENTURY OF PROGRESS 


A Century of Progress has made an admir- 
able and fitting contribution to medicine and 
surgery through the medical exhibits in the Hall 
of Science. Since the opening of the exposition 
thousands of people view these exhibits daily 
with intense interest and no doubt go home with 
amore rational viewpoint of scientific medicine. 


CLINICAL CONGRESS IN CHICAGO 417 


Another contribution by A Century of 
Progress will be Surgeons’ Week, commencing 
October 8, which will be opened by a large as- 
sembly in the court of the Hall of Science on 
Sunday evening, when an appropriate and _ in- 
teresting program will be presented following the 
Arcturus ceremony. Among other interesting 
features of this program will be addresses by dis- 
tinguished surgeons from Central and South 
America, Australia, Great Britain, and the Con- 
tinent. Throughout the week at A Century of 
Progress talks and radio broadcasts will be given 
by Fellows of the College in connection with the 
daily program. All the Fellows of the College, 
their families and friends, are invited to attend 
the Sunday evening assembly in the court of the 
Hall of Science. 


HEADQUARTERS—HOTELS 


General headquarters for the Clinical Congress 
will be established at the Stevens Hotel, located 
on Michigan Avenue between Seventh and Eighth 
Streets. This hotel affords unusual facilities for 
all activities of the Congress, as will be remem- 
bered by those who attended the Congress in 
Chicago in 1929. The grand ballroom on the 
second floor with other large rooms on the third 
floor and the exhibition hal] have been reserved 
for the exclusive use of the Congress. All of the 
evening sessions, the hospital conference on Mon- 
day, the annual meeting, the cancer and fracture 
symposia will be held in the grand ballroom. The 
registration and information bureau, together 
with the bulletin boards on which will be dis- 
played the daily clinical program will be estab- 
lished in the exhibition hall together with the 
Technical Exhibition. 

Chicago has many fine, large hotels, several 
within walking distance of the headquarters 
hotel. A list of the hotels recommended by the 
Committee on Arrangements is presented here- 
with. While Chicago’s hotel facilities are very 
great and there should be no difficulty in secur- 
ing first-class hotel accommodations, it is advis- 
able for those who expect to attend the Clinical 
Congress to reserve their hotel accommodations 
as far in advance as possible, as A Century of 
Progress Exposition will undoubtedly bring to 
Chicago a very large number of visitors. 

The Technical Exhibition of the Clinical Con- 
gress will be located in the Exhibition Hall to- 
gether with the registration and information bu- 
reau. In the same room will be found the bulletin 
boards on which the daily clinical programs will 
be posted each afternoon. The leading manufac- 
turers of surgical instruments, X-ray apparatus, 
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CHICAGO HOTELS AND THEIR RATES 


Minimum Rates 
With Bath 
Single Double 
Ambassador, North State Street at Goethe $3 50 $6 
\uditorium, Michigan Blvd. and Congress 3.50 6 
Belden Stratford, 2300 Lincoln Park West 4.00 
Belmont, Sheridan Road at Belmont 4.00 
Bismarck, Randolph at LaSalle St 3.50 
Blackstone, Michigan Blvd. and 7th St 3 
Brevoort, 120 West Madison St 2 
Congress, Michigan Blvd. and Congress 4 
Drake, Lake Shore Drive and Michigan... 3 
4 
3 
3 
3 
3 
3 


ann > 


Nw 


an 


Idgewater Beach, 5300 Sheridan Road 
Great Northern, Jackson and Dearborn 
Knickerbocker, 163 East Walton 

LaSalle, LaSalle at Madison St 

Morrison, 79 West Madison St 

Palmer House, State and Monroe Sts 
Pearson, 190 East Pearson St : 
Stevens, Michigan Blvd. bet. 7th and 8th 


ofl hp 


man 


5° 


operating room lights, hospital apparatus and 
supplies of all kinds, ligatures, dressings, phar- 
maceuticals, and publishers of medical books will 
be represented in this exhibition. 

We are assured that the railways of the United 
States and Canada will grant especially low rates 
on account of the Clinical Congress in connection 
with A Century of Progress Exposition in 
Chicago. Applications for reduced fares are 
pending before the railway traffic associations. 


ADVANCE REGISTRATION 


The hospitals of Chicago afford accommoda- 
tions for a large number of visiting surgeons, but 
to insure against overcrowding, the attendance 
will be limited to a number that can be comfort- 
ably accommodated at the clinics—the limit of 
attendance being based upon the results of a 
survey of the amphitheaters, operating rooms, and 
laboratories of the hospitals and medical schools 
to determine their capacity for visitors. It is 
expected, therefore, that those surgeons who wish 
to attend the Clinical Congress in Chicago will 
register in advance. 

Attendance at all clinics and demonstrations 
will be controlled by means of special clinic 
tickets, which plan provides an efficient means 
for the distribution of the visiting surgeons 
among the several clinics and insures against 
overcrowding, as the number of tickets issued 
for each clinic will be limited to the capacity of 
the room in which that clinic will be given. 

A registration fee of $5.00 is required of each 
surgeon attending the annual Clinical Congress, 
such fees providing the funds with which to 
meet the expenses of the meeting. To each sur- 


geon registering in advance a formal receipt for 
the registration fee is issued, which receipt is to 
be exchanged for a general admission card upon 
his registration at headquarters. This cari, 
which is non-transferable, must be presented in 
order to secure clinic tickets and admission to 


the evening meetings. 


COMMITTEE ON ARRANGEMENTS 


EXECUTIVE COMMITTEE 


Pitre H. KREUSCHER, 
Chairman 

Oscar E. NaApEAu, 
Secretary 

JosEePH BECK 

WILLIAM R. CuBBINS 

FREDERICK H. FALLS 


Harry S. GRADLE 
CarL A. HEDBLOM 
CHARLES E. KAHLKI 
HERMAN L. Kretscum 
Karu A. MEYER 
DALLAS B. PHEMISTE! 
Epwin W. RYERSON 


HENRY SCHMITZ 


COMMITTEE ON SURGERY OF THE EYE 


HARRY GRADLE, Chairman 


Tuomas D. ALLEN 


E. K. FrnpLay 
SANFORD GIFFORD 


COMMITTEE ON SURGERY OF THE EAR, NOSE AN! 
THROAT 


Josepu Beck, Chairman 
Austin A. HAYDEN 


EDWARD P. Norcross 
S. J: PEARLMAN 


REPRESENTATIVES OF HOSPITALS AND SCHOOL: 


Frep L. ADAIR 
EDMUND ANDREWS 
GEORGE APFELBACH 
ARRIE BAMBERGER 
FRANK E. BRAWLEY 
PauL BROWN 
FREMONT A, CHANDLER 
LEONARD CHARPIER 
EUGENE J. CHESROW 
I. H. Curicorr 
Carv H. Curistopu 
FREDERICK CHRISTOPHER 
PETER CLARK 
IRVING S. CUTTER 

D. J. Davis 
MARSHALL DAVISON 
Harry J. DooLrey 
W. A. FISHER 

M. L. Foik 

Tuomas C. GALLOWAY 
GATEWOOD 

Joun A. GRAHAM 

U. J. Grm 

J. B. HAEBERLIN 
Joun R. HARGER 
WILiiAM T. HARSHA 
HENRY S. HOUGHTON 
ERNEST E. TRONS 
MINAS JOHANNIDES 
HaAroip O. JONES 
Henry R. KENNY 
Joseru J. Lesow!tz 


FRANCIS LEDERER 
Joun LINDSAY 
MicHAkEL L. MAson 
Hucu McKENNA 

R. W. McNEALY 
ARTHUR METz 

W. F. MoncrEIFF 
BEVERIDGE Moor! 
Louis D. MoorneEap 
G. Henry Munpr 
FRED B. OLENTINE 
DANIEL OrTH 
Harry L. PoLiock 
CHARLES B. REED 
EMIL RIES 

Joun F. Ruzic 
SAMUEL SALINGER 
CHARLES F. SAWYER 
A. J. SCHOENBERG 
VicTOR SCHRAGER 
GEORGE H. SCHROED! 
GEORGE E. SHAMBAU«! 
J. H. SKILEs 

A. E. STEWART 
ALFRED A. STRAUSS 
GEORGE DETARNOWS!. 
J. W. Tore 

Guy VAN ALSTYNI 
BeRTHA VAN Hoosen 
C. IL. WyNEKoop 
THADDEUS Z. XELO\ 
CHARLES B. YOUNGE! 


A. G. ZIMMERMANN 
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PRELIMINARY PROGRAM FOR EVENING MEETINGS 
IN THE BALLROOM OF THE STEVENS HOTEL AT 8:15 
Presidential Meeting, Monday, October 9 
\ddress of Welcome. Puitie H. Kreuscuer, M.D., Chairman of Committee on Arrangements 
Introduction of Foreign Guests. FRANKLIN H. MARTIN, M.D., Director-General 
\ddress of Retiring President. J. BENTLEY SQUIER, M.D., New York 
Inauguration of Officers 
Inaugural Address: Surgery, the Queen of the Arts. WiLtt1aAm D. HaGcarp, M.D., Nashville, Tenn. 


John B. Murphy Oration in Surgery: The Story of a Master Surgeon. Loyart Davis, M.D., Chicago 


Tuesday, Wednesday and Thursday, October 10, 11 and 12 
Symposium on Vascular Diseases: 
Thrombo-Angiitis Obliterans (Buerger’s Disease). GEORGE E. Brown, M.D., Rochester, Minn. 
Ligation of Large Arteries. Mont Rocers Rerp, M.D., Cincinnati 


Symposium on Diseases of the Thyroid: 
Hyperthyroidism and Associated Diseases. GEORGE W. CrRILE, M.D., Cleveland 
The Treatment of Exophthalmos. HowaArp C. NAFFZIGER, M.D., San Francisco 
Tumors of the Parathyroid Glands. Epwarp D. CHURCHILL, M.D., Boston 


Mastopathia and Chronic Mastitis. H. BEckwith WuiItrEHovsE, M.S., F.R.C.S., Birmingham, England. 


The Common Syndrome of Rupture, Dislocation and Elongation of the Biceps Brachii; an Analysis of 
Fifty Cases. EpGar L. GItcrEeEst, M.D., San Francisco 


litle to be anncunced. GEOFFREY L. KEYNEs, M.D., F.R.C.S., London, England. 
Sympathectomy in Children. Davin Epwin RosBertson, M.D., Toronto 


Fracture Oration: The Treatment of Fractures Involving Joints. W. E. GALiie, M.D., F.R.C.S.(Eng.), 
Toronto, Ontario 


Convocation—Friday, October 13 
Invocation 


Conferring of Fellowships 
Conferring of Honorary Fellowships 


Presidential Address: Surgeon of the Wilderness—Ephraim McDowell. Wittiam D. HaGcarp, M.D., 
Nashville, Tenn. 


Fellowship Address. RoBert MAyNArD Hutcuins, A.M., LL.D., President, University of Chicago 


SYMPOSIUM ON UROLOGICAL SURGERY 
BALLROOM, STEVENS HOTEL, FRIDAY, 11 A.M. 
Joun R. Cautk, M.D., St. Louis: Transurethral Surgery. 
FRANK Hinman, M.D., San Francisco: The Pathogenesis of Hydronephrosis. 


Josepu F. McCartuy, M.D., New York: The Prostate Gland—Its Place in General Medicine 
Conception of Diagnosis and Therapy. 
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ANNUAL HOSPITAL STANDARDIZATION CONFERENCE 


Monday, 10:00-12:30—Ballroom, Stevens Hotel 


J. BentLey Squier, M.D., New York, President, American 
College of Surgeons, presiding. 

Address of Welcome: J. BENTLEY Squrer, M.D., New 
York. 

The 1933 Hospital Standardization Survey and Announce- 
ment of List of Approved Hospitals: FRANKLIN H. 
MartIN, M.D., Chicago; Director General, American 
College of Surgeons. 

The Hospital Standardization Movement in Relation to 
the Practice of Internal Medicine: WALTER L. BrER- 
RING, M.D., Des Moines, Iowa. 

Opportunities of the Surgeon and the Hospital in Promot- 
ing Community Interest in the Proper Care of the 
Sick and Injured: Bert W. Catpwett, M.D., 
Chicago. 

Preparation for a Surgical Career: Witt1AM D. HAGGarp, 
M.D., Nashville, Tenn. 

The Modern Philosophy of Medicine: REv. ALPHONSE M. 
ScHWITALLA, S.J., Ph.D., St. Louis. 

A Century of Progress: EBEN J. Carry, M.D., Milwaukee, 
Wis. 

The Next Century of Progress in Medicine: GEORGE W. 
CriLe, M.D., Cleveland. 


Monday, 2:00-—5:00—Ballroom, Stevens Hotel 


RosBert B. GREENOUGH, M.D., Boston, presiding. 

Round Table Conference: Medical and Hospital Eco- 
nomics— Maintaining as low hospital charges as are 
consistent with good care of the patient—from the 
standpoint of: 

The Surgeon: ALEXANDER W. BLarn, M.D., 
Detroit, Mich. 

The Internist: S. Marx Wuite, M.D., Minne- 
apolis, Minn. 

The Specialist: Austin A. Haypen, M.D., 
Chicago. 

The Radiologist: H. B. PopLasky, M.D., Mil- 
waukee, Wis. 

The Pathologist: J. J. Moore, M.D., Chicago. 

The Hospital Management: Paut H. FEsLer, 
Chicago. 

Hospital Economics as Applied to the Small Hos 
pital: CLinron F. Smitty, Waterloo, Iowa. 

Prepayment Plans for Hospital Service: WuL- 
tiAaM H. Watsu, M.D., Chicago. 

The Alameda Plan: CuHarves A. Dukes, M.D., 
Oakland, Calif. 


Tuesday, 9: 30-12: 30—Ballroom, Stevens Hotel 


ALEXANDER R. Munroe, M.D., Edmonton, Alberta, pre- 
siding 

The Application of Hospital Standardization in the Small 
Hospital: Marsu T. Lewis, Princeton, Ind. 

The Hospital Annual Report: CHARLES E. Remy, M.D., 
Minneapolis, Minn. 


Convalescent Care for the Patient: G. Harvey AGNE\ 
M.D., Toronto, Ontario. 

The Organization, Management, and Functioning of t] 
Department of Anesthesia in a 200 Bed Hospita 
BeverLy Leecu, M.D., Regina, Saskatchewan. 

The Organization, Management, and Functioning of t 
Clinical Laboratory: Ropert I. GLENN, M.D., Oa 
land, Calif. 

Clinical and Clinico-Pathologic Conferences: OLIVER \\ 
Lour, M.D., Saginaw, Mich. 

Tuesday, 2:00-5:00 

Demonstrations and round table conferences in lo 
hospitals—dealing with departmental organizati: 
management, and functioning; business methods 
hospitals; admitting and discharging patients; « 
ganization and management of the dietary depa 
ment and food service; operating room managem 
and procedures. 

Wednesday, 9:30-12:30—Ballroom, Stevens Hotel 

Joint Conference—American College of Surgeons a 
Association of Record Librarians of North America 
R. C. Buerki, M.D., Madison, Wis., presiding. 

Plan and Scope of the Record Department: Mary \I 
NEwTON, Pittsburgh, Pa. 

A Survey of Cancer Records in Hospitals: Priscrtia W: 
New York. 

The Importance of Accurate and Complete Records 
Fracture Cases: FRANK D. Dickson, M.D., Kan 
City, Mo. 

The Importance of Accurate and Complete Obstet: 
Records: JOHN R. FRASER, M.D., Montreal, Quel) 

Round table conference—problems associated with the 
taining of good clinical records in hospitals. 

Wednesday, 2:00-5:00 

Demonstrations and round table conferences in local hos 
pitals dealing with departmental organization, ma 
agement, and functioning, organization and mana 
ment of the clinical record department, nursing « 
of the patient, management of the obstetrical dep 
ment, organization and management of the cent 
supply room. 


Thursday, 9: 30-12: 30—Ballroom, Stevens Hotel 
Round table conference—administrative, medical, nurs 


economic, and social problems affecting hospitals 


Conducted by RoBERT JOLLy, Houston, Texas, 
R. C. Buerki, M.D., Madison, Wis. 
Motion picture (sound)—showing what constitutes | 
ern, scientific care of the patient. 
Thursday, 2:00-5:00 
Demonstrations and round table conferences in local | 
pitals, dealing with departmental organization, mat 
ment, and functioning, of the social service de} 
ment, of the interne service, of the houseke: 
department, public relations. 
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PRELIMINARY 


CLINICAL PROGRAM 


GENERAL SURGERY, GYNECOLOGY, OBSTETRICS, ORTHOPEDICS, UROLOGY, 
PROCTOLOGY, SURGICAL PATHOLOGY, ETC. 


COOK COUNTY HOSPITAL 
Monday 
SUMNER L. KocH—2. General surgery. 
fH, FALLs—2. Gynecology. 
E. J. BERKHEISER—2. Orthopedics. 
Wiitram R. Cusprns—2. General surgery. 
MarsHALL DAvisoN—2. General surgery. 


Tuesday 

ScuMNER L. Kocu—g. Diagnostic clinic. 
k. W. McNEALyY—g. General surgery. 
\\RON KANTER—g. Gynecology. 
GreorGE Davis—g. General surgery. 
A. H. MontGoMERY—o. General surgery. 
A. H. ConLtEY—g. Orthopedics. 
CarEY CULBERTSON—9. Gynecology. 
J. O’DoNoGHUE—g. General surgery. 
Harry CuLtver—o. Urology. 
H. Jackson—o. General surgery. 
Marcus Hopart—g. Orthopedics. 
Vernon C. Davip—og. Diagnostic clinic. 
Dr. GATEWOoopD—9. General surgery. 

P. GREENHILL—2. Gynecology. 


Ratpu B. BETTMAN—2. Surgery in tuberculosis. 


E. WARSZEWSKI—2. General surgery. 


Wednesday 
CHANNING BARRETT—9. Gynecology. 
Harry CuLVER—9. Urology. 
\. L. ScHRAGER—o. General surgery. 
GEORGE APFELBACH—9. General surgery. 
J. G. Frost—o. General surgery. 
R. C. SULLIVAN—g. General surgery. 
L. L. VesEEN—o. Urology. 
FRANK JIRKA—g. General surgery. 
R. VauGHAN—g. General surgery. 
Puttip H. KREUSCHER—g. Orthopedics. 
CuarLes M. McKenna—g. Urology. 
H. Rotntck—2. Urology. 
Harry CuLVER—2. Urology. 
GEORGE DAvis—2. General surgery. 
J. R. BucHBINDER—2. General surgery. 
Davip H1ttis—2. Obstetrical operations. 
SUMNER L. Koco—z2. General surgery. 


Thursday 
Puitip H. KREUSCHER—g. Orthopedics. 
CHANNING BARRETT—g9. Gynecology. 
GEORGE Davis—g. General surgery. 
R. W. McNEALy—o. General surgery. 
Marcus Hopart—g. Orthopedics. 
D. HoRNER—g. Gynecology. 
Kart A. MEvYer—g. General surgery. 
Ek. W. FIiscoHMAN—o. Gynecology. 
A. H. MontGomeryY—o. General surgery. 
Max THorEK—o. General surgery. 
\. H. ConteEy—g. Orthopedics. 
D. H. LevinrHat—g. Orthopedics. 
Joun HarGEr—2. General surgery. 
I’. H. Fatts—2. Gynecology. 
I. J. BERKHEISER—2. Orthopedics. 
K\LpH BeTrmMaAN—z2. General thoracic surgery. 
Wititim R. Cuspins—2. General surgery. 


Friday 
GEORGE APFELBACH—9. General surgery 
AARON KANTER—g. Gynecology. 
R. C. SULLIVAN—g. General surgery 
CAREY CULBERTSON—9g. Gynecology 
VERNON C. Davip—g. General surgery. 
Marcus Hosart—g. Orthopedics. 
F. G. Dvas—g. General surgery. 
J. O’DonoGHUE—»9. General surgery. 
H. Jackson—g. General surgery. 
Dr. GATEWoop—9. General surgery. 
Joun HARGER—2. General surgery. 
J. R. BucHBINDER—2. General surgery 
MARSHALL DAvison—2. General surgery. 
I. WARSZEWSKI—2. General surgery 
SuMNER L. Kocu—2. General surgery 


CHICAGO MEMORIAL HOSPITAL 
Monday 
Jutta C. StRAwN and Pau M. CLiver—o. Gynecological 
clinic. 
Tuesday 
ARTHUR H. Contry and Frep M. MILLER—g. Orthopedic 
and industrial injury clinic. 
James E. FItzGERALD—2. Obstetrical clinic 
Joun P. O’NeEr, J. WILLIAM Parker and Dorrin F 
RupNICK—2. Urological clinic 
Wednesday 
CHARLES E. KAHLKE, LAWRENCE L. ISEMAN, RoBERT A 
MELENDY and M. L. WEINSTEIN—9. General surg 
ical clinic. 
FRANK WrIGHT—9. Colloidal state of the blood in post 
operative pneumonia. 
GeEorGE M. LANDAu—2. Phrenico exeresis and treatment 
of unilateral tuberculosis. 


Thursday 
C. R. G. Forrester—o. Fracture clinic 
CasPpER M. EpsteIN—g. Oral and plastic surgery 
CHARLES J. DRUECK, SR.—2. Proctology 
Harry L. Meyers—2. Gynecological clinic. 
WituiAm L. Brown—2. Radium clinic 


Friday 
PETER S. CLARK, BENNETT R. PARKER and Leo M. ZiM- 
MERMAN—g. General surgical clinic. 


ALBERT MERRITT BILLINGS HOSPITAL 


Staffi—o, daily. General surgical operations and clinical 
demonstrations. 

Wituiam ApAms. Demonstrations in thoracic surgery 

EDMUND ANDREWS. Gall-bladder surgery. 

ALEXANDER BRUNSCHWIG. Management of malignant tu 
mors and experimental bone tumors. 
E. L. Compere, C. H. Harcuer and Dr. Keyes. Opera 
tions and demonstrations in orthopedic surgery 
LesTER R. Dracstepr. Surgery of the stomach and colon 
C. B. Huccrns and H. E. Haymonp. Operations and 
demonstrations in genito-urinary surgery 

HILGER P. JENKINS. Abdominal surgery. 

D. B. PHEMISTER. Bone surgery, operations and demonstra 
tions. 
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PASSAVANT MEMORIAL HOSPITAL—NORTH- 
WESTERN UNIVERSITY MEDICAL SCHOOL 
Tuesday 
LEANDER W. Rrpa—o. The use of the electro-urethrotome 

in urethral strictures. 

ARTHUR H. Curtis and GEorGE H. GARDNER—9. 
cological operations. 

Joun A. WoLFER—o9. Cholecystitis, carcinoma of colon. 

Jacos R. BucHBINDER—9. Thyroid surgery. 

Joun S. Coutter—1o. Physical therapy. 

Rvupo_pH W. Hormes and stafi—2. Symposium on cardiac 
diseases in their obstetric associations. CHAUNCEY C. 
Mauer: Etiology and pathology. James E. Firz- 
GERALD: Medical aspects and treatment. James H. 
BLooMFIELD: Obstetrical aspects and treatment. 

PauL B. MaGNuson—z. Ununited fracture of the neck 
of the femur, bone graft in the spine. 

Joun A. WoLrErR—2. Dry clinic: Alimentation of the 
critically ill patient by jejunal feedings. 

Loyat Davis, Lewis J. Pottock, HALE HAVEN and Davip 
A. CLEVELAND—2. Symposium on neurologic surgery. 

Wednesday 

Harry M. RicutEr—9. Thyroid surgery. 

LoyaL Davis—o. Neurologic surgery. 

SUMNER L. Kocu and Micuaer L. MAson—o. 
tendon surgery of the hand. 

James T. CasE—1o. Roentgenology. 

Puitiep H. KREUSCHER—2. Hip joint surgery. 

ALLEN B. KANAVEL, SUMNER L. Kocu and M. L. Mason 
—2. Review of twenty years of surgery of the hand. 

Rupo_pu W. Howmes and stafi—2. Symposium on tox- 
zmias of late pregnancy, renal and hepatic. James P. 
Stmmonps: Etiology and pathology. CHESTER C. Dou- 
ERTY: Symptoms and laboratory investigation. Davip 
S. Hitits: Medical (expectant) treatment. RUDOLPH 
W. Howes: Obstetrical treatment. 

LEANDER W. Rrpa—2z. Dry clinic: Prostatic resection. 

Emit D. W. Hauser—2z. Orthopedic surgery. 

Thursday 

Artuur H. Curtis and Georce H. GARDNER—9. 
cological operations. 

Joun A.WoOLFER—». Cholecystitis; carcinoma of the breast. 

Jacos R. BucHBINDER—9. Abdominal surgery. 

Joun S. CouLter—10. Physical therapy. 

Puitip H. KreuscHER—2. Shoulder and knee-joint de- 
rangement. 

Rupotpu W. Hotmes and stafi—2. Symposium on obstet- 
rical hemorrhages. Rupo_pH W. Hoimes: Ablatio 
placenta. Davin S. Hituts: Placenta previa. Mac- 
nus P. UrNeEs: Postpartum hemorrhages. THEODORE 
W. BLUECHEL: Treatment of sequential anemias. 

Cuares A, Evtiott, WALTER H. NADLER, PAUL STARR, 
M. Herspert BarKeErR, Howarp B. CaArrRo_i and 
Howarp L. Att—2. Symposium on hepatic disease. 

Friday 

Harry M. Ricuter—9. Gastric surgery. 

LoyAL Davis—9. Neurologic surgery. 

SUMNER L. Kocn and Micuart L. Mason—o. Irradiation 
ulcers of the hand, Dupuytren’s contracture. 

James T. Cas—E—1o. Roentgenology. 

PauL B. MAGNusoN—2. Demonstration of principles for 
overcoming deformity in ununited fractures before 
operation; bone grafts for ununited fractures. 

Rupo_px W. Hotmes and stafi—2. Symposium on hyper- 
emesis gravidarum. CHESTER C. DouErty: Etiology 
and pathology. Macnus P. Urnes: Symptoms and 
clinical course. JAMES H. BLoomFieLD: Treatment. 

Harry M. RicuTER, ANDREW C. Ivy, SAMUEL J. FOGELSON 
and A. J. ATKINSON—2. Symposium on gastric ulcer. 


Gyne- 


Nerve and 


Gyne- 


SURGERY, GYNECOLOGY AND OBSTETRICS 


ST. LUKE’S HOSPITAL 
Monday 
H. E. Mock, A. Rerp Morrow and CHARLES SHANNON 
General surgical operations. 
EK. OLDBERG—2. Neurological surgery. 
Tuesday 
H. O. Jones, WILLIAM P. Caruis_e, M. J. Kitey, F 
Epwarps and JoHN BREWER—9. Gynecological op: 
ations; early human embryo, demonstration. 
Cart HepBLOoM and WILLARD VAN HazeL--9. Thora 
surgery. 
H. E. Mock—z. Reconstructive surgery. 
L. L. McArtuur and S. W. McArtuur—2. General s 
gery. 
Wednesday 
. E. Scumipt—g. Urological clinic. 
<. W. Ryerson and F. A. CHANDLER—o. 
operations. 
5. C. PLUMMER—g. General surgery. 
. E. Jones and T. L. HANSEN—g. General surgery 
<. W. Ryerson, R. O. Ritter and H. O. SorreLp 
Orthopedic operations. 
FRANK E. Davin, C. J. DEBERE and G. V. Pontivs 
Rectal surgery. 


Orthop 


Thursday 

G. DETAKATS—g. Surgery in juvenile diabetes; ambulat 
vein ligation of varicose veins. 

H. E. Mock—o. General surgery. 

Harry CuLver—g. Urological clinic. 

H. E. Mock, A. Ret Morrow and CHARLES SHANNON 
Skull fractures. 

W. R. Cussprns—2. General surgery. 

H. B. Tuomas and F. W. Hark—2. Orthopedic clini 

Friday 

W. F. Lyon-—9. Dislocations of the shoulder with fract 
of the greater trochanter. 

H. Potts and F. W. MERRIFIELD—9. Oral surgery, 0} 
ative. 

E. W. Ryerson, F. A. CHANDLER and R. O. Ritter! 
Orthopedic clinic. 


HOSPITAL OF ST. ANTHONY 


Monday 
2. Demonstrations in surgical path« 


DE PADUA 


THOMAS DWYER 
Tuesday 
LAWRENCE RYAN 
J. J. SpRAFKA 
O. J. JirsAa—o. 
L. S. Tichy—2. 


9. General surgery. 
-g. General surgery. 
Urology. 
X-ray demonstration. 
Wednesday 
R. C. CupLER—g. General surgery. 
JosepH ZABOKRTSKY—9g. General surgery. 
F. W. SLopE—2. Fracture clinic. 
M. A. WEISSKOPF—2. Obstetrics. 
Thursday 
FRANK J. JiRKA—g. Abdominal operations. 
F. B. OLENTINE and R. C. Drury—g. Thyroid surge: 
general surgical clinic. 
O. J. Jirsa—o. Urology. 
L.S. Ticuy—2. X-ray demonstration. 


Friday 


S. E. DonLon—g. General surgery. 


A. A. Bona—o. General surgery. 
M. A. WeIsskopr—g. Obstetrics. 





PRELIMINARY PROGRAM FOR THE 


MOUNT SINAI HOSPITAL 
Tuesday 
\. L. ScuraGer and J. T. GAuLtT—o. 
and biliary surgery. 
[sRAEL DAvipsoHN—11. Pathological demonstration. 
M. I. KapLAN—11. X-ray diagnosis and therapy. 
GusTAv Ko iscHER and Harry ROLNICK—2. 
urinary surgery. 


Hernia, breast 


Genito- 


Wednesday 
Harry M. Ricuter, J. M. Mora and D. WILLIs—o. 
Gastric and thyroid surgery. 
[sRAEL DAVIDSOHN—11. Pathological demonstration. 

M. I. KAPLAN—11. X-ray diagnosis and therapy. 
\_FRED A, Strauss, S. Strauss, E. Greene, I. E. Bisx- 
Kow and B. SayreE—2. Gastro-intestinal surgery. 
kaveH B. BetrMAn and L. HANDELMAN—2. Intratho- 

racic surgery, operations. 


Thursday 
\\RON KANTER, A. F. Lasu, E. Scowiep and H. L. Kia- 
WwANs—9. Gynecological operations. 
IskAEL DAvipSOHN—11. Pathological demonstration. 
M. I. KAPLAN—11. X-ray diagnosis and therapy. 
CnrLES JAcoss and LEo MILLER—2. Orthopedic opera- 
tions. 
Friday 
Hirry RotnicK—g. Genito-urinary surgery. 
IsRAEx DAVIDSOHN—I1. Pathological demonstration. 
M. I. KAPLAN—11. X-ray diagnosis and therapy. 


Dry Clinics—Daily, 9 and 2 
isk\EL DAVIDSOHN. Value of biopsy in surgery. 
Henry BuxsaAum. Toxemias of pregnancy. 
Gustav KoLIscHER—Electrosurgery in cancer therapy. 
A\RON KANTER. Chorio-epithelioma following a vesicular 
mole; functional uterine hemorrhage. 
Harry Rotnick. Bladder tumors. 


A. F. Las. Treatment of birth injury; early diagnosis of 


uterine cancer. 

Davip A. WiLuts. Relation of adrenals to thyrotoxicosis; 
morbidity in operation for acute appendicitis in rela- 
tion to the question of drainage; demonstration of a 
universal traction splint as used in a small hospital. 

Eur L. Arson. Fractures of the maxilla and mandible. 

M. Reese GuTTMAN. Recent advances in the treatment 
of malignant diseases about the head and neck; endo- 
scopic clinic. 

Staff. Symposium: Cancer of the lung. I. M. Trace, med- 
ical aspect; Jacos Lirscuutz, bronchoscopic aspect; 
ISRAEL DAvIpSOHN, pathological aspect; M. I. Kap- 
LAN, X-ray aspect. 

Mavrice Lewitson. Medical appraisal of surgical risks. 

Josepn T. GAvtt. Present status of the treatment of 
varicose veins. 

ExrLe I. Greene. Intestinal obstruction. 

J. M. Mora. Inflammatory lesions of the thyroid. 

I. E. Bisukow. Present status of blood transfusion. 


ST. FRANCIS HOSPITAL 
Thursday 
E. FowLER—2. Painful shoulder. 
H. Remscx—2. Indications for duodenal and jejunal 
drainage and feeding. 
lr. £. Contey—2. Value of hyperventilation, prevention 
and treatment of thrombophlebitis. 
B. Fittts—2. Mechanical aids in urology. 
H. F. Mars—z2. Uses and improved methods of administra- 
tion of parenteral fluids. 
I. H. Cuttcort—2. Management of gastric, biliary and 
jejunal fistula. 
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ST. MARY OF NAZARETH HOSPITAL 
Monday 

A. S. SAMPOLINSKI—2. General surgical clinic. 

E. H. Warszewsktr and P. F. CzwALtnski—2z. 
hernia clinic. 

THAD LARKOWSKI—2. Demonstration of blood transfusion. 

Tuesday 

GEORGE MUELLER—9g. General surgical clinic. 

S. R. Pretrowicz—g. Spinal puncture and anesthesia 
indications, contra-indications, advantages, disadvan- 
tages, demonstrations. 

C. C. Buczynski—2z. Varicocele operations and demon 
strations. 

M. J. BApzmreRowskr and B. PIERZzYNSKI—2. Goiter 
clinic, operations and demonstration of cases. 


Inguinal 


Wednesday 
T. Z. XELowski—g. Gynecology and abdominal surgery. 
W. A. KuFLEwski—g. Emergency and general surgery. 
THOMAS PLANT—9. General surgery. 
A. A. TutrepA—g. General surgery. 
FRANK TENZAR—g. General surgery. 
Joun TENzAR—g. General surgery. 
CHESTER CHALLENGER—g. X-ray demonstration. 
MIcHAEL KutzA—2. General surgery. 
F. A. MAckowIAK—2. General surgery. 
M. E. UzNANski—z2. Obstetrical clinic, low ca#sarean 
section. 


M. Krupinski—2. Removal of pilanodal cyst. 


Thursday 
Leo CzAjA—o. Orthopedic clinic; maggot treatment of 
osteomyelitis. 
E. MacponaLp—g. Abdominal surgery. 
H. H. Hitt—g. Demonstration of pathological specimens. 
A. V. PartiprLto—2. Aseptic resection of the bowel, 
demonstration of cases, moving picture exhibition. 
M. E. UzNANSkI—2. Surgical anatomy of the perineum, 
lantern slide demonstration. 


Friday 
JosepH WELFELD—g. Urological clinic. 
GEORGE MUELLER—9. General surgery. 
CHESTER CHALLENGER—g. X-ray demonstration. 
H. H. Hitt—g. Demonstration of pathological specimens 
RoBert EK. FLANNERY—2. Gall-bladder surgery 
Leo P. Kozaktewicz—2. Cesarean section, indications, 
contra-indications, demonstrations. 


GRANT HOSPITAL 


Tuesday 
General surgery. 
Gynecology. 
‘9. Vaginal hysterectomy. 
General surgery. 
9. General surgery. 
to. Urology. 


ANDRE L. STAPLER—9. 
F. H. FALLS—o. 
E. FISCHMANN 

A. G. FREY—o. 
GEORGE ABELIO 
Kk. Hess 


Wednesday 
IE. SEIDLER—g. Midtarsal resection. 
A. G. ZIMMERMAN—9. General surgery. 


Thursday 
B. H. ORNDoFF—g. Electrosurgery. 
W. A. StunrR—g. General surgery. 
ANDRE L. STAPLER—2. General surgery. 


Friday 
SYLVAN Coomps—g. General surgery. 
I. W. FiscHMANN—g. Pus tubes. 
A. G. ZIMMERMAN—g. General surgery. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


MICHAEL REESE HOSPITAL 
Tuesday 

ALFREDA. STRAUSS, SIEGFRIED F. STRAUSS, JAMES PATEDJL 
and Ropert A. CRAwrorp. Stomach resections for 
gastric and duodenal ulcer; common duct duodenal 
anastomosis and gastro-enterostomy for chronic ob- 
structive jaundice. 

GEORGE L. DAVENPORT and RALPH BETTMAN. 
der surgery; surgery of the common duct. 

D. C. Strauss. Thyroid surgery. 

E. Frrenp. General surgery; surgery of the gall bladder. 

BERNARD Portis. Thyroid surgery; surgery of the rectum. 

Harry Ricxter. Thyroid surgery; gall-bladder surgery. 

Max Cut er. Surgery of the breast. 

Gustav KouiscHer. Diathermy of bladder tumor; ne- 
phrectomy for tuberculosis. 

IrvING Kot. Electrical resection of prostate; nephro- 
lithotomy. 

Dante H. LEvinTHAL. Internal derangements of the knee 
joint; removal of semi-lunar cartilage; synovectomy 
for chronic arthritis; bone lengthening operation. 

Juttus E. Lackner. Abdominal hysterectomy; interposi- 
tion operation; rectovaginal fistula. 

Josepn L. Barr and RavpH Reis. Complete perineal 
laceration, ovarian tumor and pelvic inflammation. 


Gall-blad- 


Wednesday 

D. C. Strauss. Thyroid surgery; gall-bladder surgery. 

RALPH BETTMAN. Surgery of the chest. 

GeEorRGE L. DAVENPORT. General surgery. 

ALFRED A. STRAUSS, SIEGFRIED F. StrAuss and Rosert A. 
CRAWFORD. Sectional colectomy for ulcerative colitis 
and pyloroplasty for congenital pyloric stenosis. 

BERNARD Portis. General surgery and surgery of the colon. 

Morris L. PARKER. General surgery. 

James PaATEDJL. General surgery. 

JosepH ErsENsTAEDT. Undescended testis; suprapubic 
prostatectomy. 

Harry Roinick. Electric resection of prostate; pyelotomy 
for stones. 

Partie Lewin and SIpNEY SIDEMAN. 
shoulder, elbow, hand, hip, pelvis. 

L. E. FRANKENTHAL, SR. and L. E. FRANKENTHAL, JR. 
Gynecological operations. 

W. H. Rusovirs. Obstetrical and gynecological clinic, 
demonstration of forceps, version and complete suture, 
episiotomy. 

IrvING Stern and M. L. LEVENTHAL. Obstetrical clinic, 
low cervical caesarean under local anesthesia. 

Thursday 

RALPH BETTMAN. Surgery of gall bladder and common duct. 

ALFRED A. STRAUSS, SIEGFRIED F. StrAussS and ROBERT 
A. CRAWFORD. Surgical diathermy for carcinoma of 
the rectum; resections for carcinoma of the stomach. 

D. C. Strauss. Surgery of colon, small intestine, thyroid. 

GrorcE L. DAVENPORT. Surgery of the common duct. 

BERNARD Portis. General surgery. 

SIEGFRIED F, Strauss. General surgery. 

Harry Ricuter. Surgery of the thyroid. 

E. FrreNb. Surgery of the gall bladder and common duct. 

ALFRED E. Jones. Nephrectomy for tuberculous kidney; 
suprapubic prostatectomy. 

IRVING SHAPIRO. Diathermy of bladder tumor; nephrec- 
tomy for tumor of kidney. 

DanteEL H. LEvInTHAL. Surgery of the spine, fusion opera- 
tion for scoliosis and for tuberculosis. 

CHARLES M. Jacoss. Orthopedic clinic. 

Jutrus E. Lackner. Gynecological operations. 

Josep L. Barer and RAtpuH Rets. Prolapse; vaginal hys- 
terectomy; fibroids; occiput posterior. 


Orthopedic clinic, 


Friday 

ALFRED A. STRAUSS, STEGFRIED F. StRAvSs, JAMES PATED} 
and Ropert A. CRAWForD. Subtotal gastrectomy fo: 
gastrojejunal ulcer; resection of colon for carcinoma 

D. C. Strauss. Surgery of the thyroid and general surgery 

GeorGE L. DAVENPORT and RALPH BETTMAN. Gall-blac 
der surgery and surgery of the common duct. 

RALPH BetrMaANn. Thoracic surgery. 

BERNARD Portis. Surgery of the colon and rectum. 

Morris L. PARKER. General surgery. 

Max CuTLer. Surgery of the breast; use of radiotherapy 
carcinoma. 

FREDERICK LIEBERTHAL. Suprapubic prostatectomy; 
terotomy. 

J. S. Grove. Undescended testes. 

Puitie LEwIn and SIDNEY SIDEMAN. Orthopedic clii 
back, hip, knee, foot, shoulder; demonstration of 
thritis cases. 

L. E. FRANKENTHAL, Sr. and L. E. FRANKENTHAL, | 
Gynecological clinic. 

W. H. Rusovits. Gynecological clinic. 

IRVING STEIN and M. L. LEVENTHAL. Gynecological cli 


WOMEN AND CHILDREN’S HOSPITAL 


Monday 
FRANCES Forp—2. X-ray therapy in malignancies. 
Tuesday 
BERTHA VAN HooseN—g. Gynecological operations 
JosEPHINE McCo.ttum and BertHa VAN Hoosen 
Demonstrations of morphine and scopolamine a: 
thesia in surgery. 
O. ZELEZNy—11. Demonstrations of electrocoagulat 
therapy. 
Wednesday 
PEARLE STETLER—g. General surgical operations. 
WacpurcGa Kacin and Ciara Ocus—z2. Obstetrical ca: 
management under scopolamine anesthesia. 
FRANCES Forp—2. X-ray demonstrations. 
PEARLE STETLER—2. Surgical diagnosis of appendicitis in 
children. 
Thursday 
ALICE CONKLIN—g. General surgery. 
Stafi—g. Fracture cases. 
MARIE ORTMAYER—I0. Urological clinic. 
AMELIA GiryoTas—11. Carcinoma of the pelvis. 
ELoisE Parsons—2. Endocrine therapy in gynec: 
sterility operations. 
Friday 
Mary E. WILLIAMS—g. Gynecological operations 
CoNSTANCE O’Britis—11. General surgical operatio: 
Mary Sprvack and FLORENCE HARK—2. Obstetric 
CHARLES Forp—2. X-ray and diathermy therapy 


SHRINERS’ HOSPITAL 


Tuesday 
BEVERIDGE Moore and HAROLD SOFIELD—9. 
operations. 


Ortho; 


Wednesday 
BEVERIDGE Moore—2. Demonstration of plaste1 
nique; club foot clinic. 
Thursday 
BEVERIDGE Moore and HAROLD SOFIELD—9. 
operations. 


Orth 


Friday 
BEVERIDGE Moore and HAROLD SOFIELD—2. Out-p 
clinic. 





PRELIMINARY PROGRAM FOR THE 


PRESBYTERIAN HOSPITAL AND RUSH 
MEDICAL COLLEGE 


Tuesday 
\. D. BEvAN—g. Surgery of the breast. 
\V. C. Davip—g. Carcinoma of sigmoid. 
H. L. KRETSCHMER—9. Kidney surgery. 
k. H. HErsst—g. Transurethral electro resection of pros- 
tate gland. 
KELLOGG SPEED—9. Tumors of chest wall, demonstration 
of cases, lantern slides. 
\. H. MontGcomeEryY—11. Abdominal surgery in children. 
\. VERBRUGGHEN—2. Neurosurgical operation. 
Wednesday 
A. D. BEvAN—o. Hernia and undescended testicle. 
’’. B. MoorEHEAD—9. Plastic surgery of mouth and face. 
C. B. DAvis—o. Tumors of the large intestine. 
H. L. KRETSCHMER—9. Surgery of the bladder. 
N.S. HEANEY—g. Vaginal surgery. 
Dr. GATEWoop—1o0. Carcinoma of the stomach, follow-up 
clinic. 
Ek. M. MittER—10. Thyroid surgery. 
H. A. OBERHELMAN—Io. Surgery in diabetic patients. 
iE. R. McCartuy—tr. Strangulated hernia in infants. 
\. J. Porrs—12. Fracture problems. 
Thursday 
\. D. BEVAN—o. Surgery of gall bladder and bile tract. 
H. L. KretscHMeErR—g Transurethral resection of the 
prostate. 
F. B. MoorEHEAD—g. Cleft palate surgery; operative 
treatment of ankylosis of jaw. 
Dr. GATEWoop—g9. Gastric resection for ulcer. 
k. H. Hersst—g. Diverticula of urinary bladder. 
Rk. H. Hersst and C. W. ApFeLBAcH—g. Unusual urinary 
anomalies. 
Stafi—9. Dry clinic: E. D. ALLEN, endometriosis; C. P. 
BAUER, dystocia; AARON KANTER, recognition of early 
carcinoma of uterus. 
McWuortTER—I0. Fracture of the greater tuberosity 
of the humerus. 
\. VERBRUGGHEN 


G. L 


10. Spinal cord injuries. 
Friday 

Stafi—9. Dry clinic: A. D. Bevan. Present status of 
anesthesia. H. L. KReTSCHMER. Genito-urinary sur 
gery. R. C. Brown. Treatment of massive hemorrhage 
in gastric ulcer. V. C. Davin. Significance of polyps 
of large bowel. E. M. Mit_er. Method of intravenous 
injection over long period of time. R. H. Herssr. 
Fibrosis of bladder neck. F. H. Straus. Obstructive 
jaundice. G. L. McWuorter. Reconstruction of com- 
mon bile duct, cases. M. L. Lortnc. Granuloma 
inguinale, cases. S. E. LAwton. Cholecystenteros- 
tomy, indications. 

Kk. J. BERKHEISER—2. Orthopedic clinic. 


SOUTH CHICAGO COMMUNITY HOSPITAL 


Tuesday 
M. E. Finsky—2. Avertin anesthesia, analysis of 200 
cases. : 
Louis D. Smrta—2:30. Tuberculosis of the kidney, presen- 
tation of case. 
Friday 
Josep J. Lesowirz—z. Fractures and dislocations of the 
clbow, presentation of cases treated by open operation. 
FRANK G. MurpHy—2:30. Fractures of the upper end of 
the humerus, presentation of cases. 
GEORGE G. O’ BRIEN—3. Postoperative evisceration, pres- 
entation of case. 


CLINICAL CONGRESS IN CHICAGO $425 


INSTITUTE OF TRAUMATIC SURGERY 
(St. Luke’s Hospital 
Wednesday 


Rupture of the urethra. 
Routine examination of injured 


GrEorcE G. Davis—o. 

Joun D. ELtis—g:15. 
back. 

FREMONT A, CHANDLER—9Q:30. 
lower lumbar vertebri. 

Witiram R. Cussins—o:45. Old dislocation of shoulder. 

Harry E. Mock—10. Demonstration of cases of multiple 
injury. 

LERoy P. KuHN—10:15. 
abdominal cases. 

E. W. RYERSON—10:30. 
injuries. 

GerEorGE L, APFELBACH 

R. W. McNEALY—11. 
vessels. 

EK. C. HotmMBLAD—11:15. 
spine. 

Puitie H. KREUSCHER—11:30. Knee joint injuries. 

Hous E. PorrER—11:45. Some X-ray aspects of silicosis. 

C. R. G. ForrEsTER—12. Reduction of fractures under 
local anesthesia together with ambulatory treatment, 
moving picture demonstration. 

LeRoy Tuompson—1:30. Intra-ocular foreign bodies. 

SYDNEY WALKER, JR.—1:45. Lacerated wounds of the 
eyeball. 

PauL B. MAGNUSON—-2. 

A. M. HARVEy- 
cases. 

Epson B. FowLER—2:30. 

KELLOGG SPEED—2:45. 
cartilage. 

HERMAN L. KRETSCHMER—3. 
kidney. 

James A. VALENTINE 
tendon. 

FRED M. MILLER—3:30. The injured hand. 

SIDNEY B. MAcLEop—3:45. New apparatus to increase 
efficiency of Thomas splint. 

Frep W. SLtope—4. Bilateral renal carbuncle with peri 
nephritic abscess. 

Hart KE. Fisher—4:15. Electric burns in children. 

CLARENCE W. Hopkins—4:30. Modern treatment of com 
pression fractures of the spine 

ARNO B. LucKHARDT—4:45. Choice of 
surgical shock. 


Separation of isthmus of 


Ruptured spleen and other 
Spondylolisthesis in relation to 


10:45. Cotton's fracture. 
Immediate repair of injured blood 


Compression fractures of the 


Anomalies of the spine. 


2:15. Demonstration of rehabilitated 


Troublesome shoulders. 
Injuries to internal semilunar 


Management of traumatised 


3:15. Treatment of ruptured biceps 


anesthetic in 


WESLEY MEMORIAL HOSPITAL 
Monday 

Bone surgery. 
Tuesday 

Gall-bladder surgery; 


P. B. MaGNusoN—2. 


R. W. McNEALY—9. 
tinal surgery. 

C. B. REEp—2. Obstetrical clinic, moving picture demon 
stration of breech delivery, perineorrhaphy and for 
ceps delivery; demonstration of external measure 
ments of intra-uterine child. 


Wednesday 
Puitrie H. KREusCHER—g. Joint surgery. 
Guy VAN ALSTYNE—g. Osteitis tuberculosa multiplex 
cystica (Jiingling). 
G. H. GARDNER—-9. Gynecological clinic. 
Thursday 
9. Gynecological clinic, vaginal plastic 


gastro-intes- 


M. T. GoLpsTInr 
work. 
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MUNICIPAL TUBERCULOSIS SANITARIUM 
* Tuesday 
CLEMENT L. Martin—o. Perianal tuberculosis. 
Minas JOANNIDES—g. Thoracoplasty; phrenic neurec- 
tomy. 
Henry C. SwEANY—11. Pathological conference, demon- 
stration of pathological specimens. 
Wednesday 
Dorrin F. RupNick—g. Nephrectomy for tuberculosis of 
kidney; operative surgery for tuberculosis of the genito- 
urinary tract. 
FRANK FREMMEL and FRANK SMEJKAL—Io. 
pneumothorax. 
FREDERICK TIcE, ALLAN J. Hruby and K. J. HENRICHSEN 
-2. Diagnostic clinic. 


Artificial 


Thursday 
Minas JoANNIDES and RicHARD DAvipsoN—o. 
coplasty; pneumolysis; phrenic neurectomy. 
K. J. HENRICHSEN—9. Artificial pneumothorax. 


Thora- 


Friday 
ALLAN J. Hrusy and K. J. HENRICHSEN—9. Surgical con- 
ference. 


OUTPATIENT PNEUMOTHORAX CLINIC 
2049 Washington Boulevard 
Minas Joannipes, FE. L. Quinn, Emit Bunta, CLARA 
Jacosson and GEORGE TsouLos—g and 2, daily. 
Artificial pneumothorax on ambulatory patients. 


CHICAGO LYING-IN HOSPITAL 


Staff: Frep L. Apatr, J. B. DELEE, WiLL1AM J. Dreck- 
MANN, M. Epwarp Davis, FRANK E. WHITACRE, 
MANUEL SpreceL and H. C. HESSELTINE. 


Monday 
Staff—2. Obstetrical operations, motion picture demon- 
stration. 
Tuesday 
Stafi Obstetrical and gynecological operations. 
Wednesday 
Obstetrical and gynecological operations. 
Obstetrical clinic, motion picture demonstration. 
Thursday 
Stafi—g9. Obstetrical and gynecological operations. 
Staff—2. Obstetrical and gynecological dry clinic, motion 
picture demonstration. 


Staff 
Staff 


Friday 
Staff—o. Obstetrical and gynecological operations. 
Staff—2. Obstetrical and gynecological dry clinic, motion 
picture demonstration 


WASHINGTON BOULEVARD HOSPITAL 


Tuesday 
Gynecological clinic. 
Wednesday 
A. R. Metz—g. General surgical clinic, presentation of 
unusual fractures. 


Pau C. Fox—o 


Thursday 
V. J. O'Conor—g. Hydronephrosis, etiology and treat- 
ment, case reports, X-rays and operative results; 
suprapubic prostatectomy and transurethral resection 
of prostate comparatively, indications and results. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


RAVENSWOOD HOSPITAL 


Tuesday 

G. W. GreEN—g. Gall-bladder surgery, mortality and 
morbidity. 

C. A. BUSWELL—9:30. Survey of cancer study organiza 
tion in a private hospital. 

D. B. Ponp—10. Orthopedic surgery. 

E. W. MuELLER and J. J. MoorE—10:30. Carcinoma of 
testis. 

M. Fretp—11. Diagnosis and management of sterility. 

L. C. Frencu and D. L. JENKriInsoN—11:30. Gastri 
syphilis. 

Wednesday 

G. pE TARNOwWSKY and J. J. MoorE—o. 
colon, modified Kraske operation. 

J. IRELAND—9:30. Fractures of the elbow. 

R. F. WEISSBRENNER—10. Emotions as etiological fac- 
tors in hyperthyroidism. 

C. H. Lockwoop—10:15. Headaches. 

H. P. SAuNDERS—11. Blood transfusion. 

L. E. Day—11:15. Obstetrics. 

J. F. Oates—11:30. Spinal anesthesia. 


Carcinoma of 


Thursday 

C. C. RENTFRO—9. Obstetrical anesthesia. 
W. F. GrosvENoR—o:15. Czsarean section. 
A. C. HAMMETT—9:30. Mental disturbances of diabetics 
A. V. BERGQuIST—9:45. Indigestion. 

*, N. Bussey—to. Granulosa cell carcinoma of ovary 

. E. DyER—10:30. Surgical technique. 
P. J. SarmMA—11. Paramedian abdominal incision. 
F. R. von NAnowski—11:15. Mortality in appendicitis 
E. B. WILLIAMS—11:30. Perthes’ disease; fracture of spine 


OAK PARK HOSPITAL 


Tuesday 
Joun W. TorpE—g. General surgery. 
GoRDON SwANsSON—g. Orthopedic clinic. 
ARTHUR CONLEY—9. Management of fractures of 
femur. 
Wednesday 
RALPH SULLIVAN—g. General surgical clinic, treatn 
of peptic ulcer. 
CHARLES Fox—g. Gynecological operations. 
Cart UrnHorr—g. Operative cystoscopy. 
Thursday 
Louts RivEr—g. General surgery. 
ApoL_pH Krart—g. General surgery. 
Car_ UtHorr—g. Genito-urinary operations. 
Friday 
Joun W. TorpE—g. General surgery. 
MereEpDITH Murray—g. Gynecological operations 


FRANCES E. WILLARD HOSPITAL 
Tuesday 

ALLEN E. STEWART and MILTON Ocus—o. 
gical clinic. 

FREDERICK MUELLER—3. 


Genera 


Surgery of bones and joint 
Wedxesday 
Otis M. WALTER—g. General surgical clinic. 
VauGHN L. SHEETS—10. Diabetic clinic. 
Thursday 
JosepH F. Jaros—g. Thyroid clinic. 
Friday 


Victor L. ScHRAGER—g. General surgical clinic. 
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MERCY HOSPITAL 
Tuesday 

i. M. BRowN—g. Malignancy of the colon. 

J. &. Ketty—g. Chronic intestinal fistula; extensive ven- 
tral hernia. : 

GroRGE GRIFFIN—9. Pyloric obstruction. 

J. D. CLARIDGE—g. Fractures and dislocations of the 

"cervical spine. 

C. J. Larkrn—g. Rupture of the spleen simulating acute 
appendicitis. 

Wednesday 

M. F. McGurre—g. Biliary tract surgery. 

C. F. SAwYER—g. Acute pancreatitis; perforating gastric 
and duodenal ulcers. 

C. L. MarTIN—g. Anal fistulectomies in cases with pul- 
monary tuberculosis. 

L. E. GARRISON—g. Carcinoma of the colon; carcinoma of 
the breast. 

HerBerT E. LANDES—g. Surgical anatomy of vesical 
orifice and urethral obstructions; treatment of bladder 
tumors. 

Thursday 

L. D. MoorHEAD—9. Toxic goiters; differential diagnosis 
of cases of dysthyroidism and hyperthyroidism with 
indication for operation and management. 

W. J. Ptckett—g. Technical considerations in posterior 
gastro-enterostomy. 

F. E. PrercE—g. Fracture cases. 

F. M. DRENNAN and F. C. VALpEz—g. Gastro-intestinal 
clinic. 

Friday 

Henry Scumitz and Herbert E. Scumitz—g. Gyneco- 
logical clinic; surgery and radiation therapy. 

JosepH Latpe—g. Carcinoma of the genito-urinary tract. 

\. M. VAuGHN—g. Cystic hygroma in an infant. 


COLUMBUS HOSPITAL 
Tuesday 
DantEL A. OrtH, C. O. Lrnpstrom and M. L. HANNAN 
9. General surgery. 
DanieL A. OrtH—g. Indications and contra-indications 
for spinal anesthesia. 
CHANNING BARRETT—o. 
MINAS JOANNIDES—o. 
tuberculosis. 
M. J. SerrFERT—1I0. 
stomach. 
MINAS JOANNIDES—2. 


Gynecological operations. 
Collapse therapy in pulmonary 


Surgical treatment of ulcer of the 


Surgery of the chest. 

Wednesday 

CHANNING BARRETT—g. Gynecological clinic. 

G. N. BEECHER and M. B. BurNs—g. Emergency surgery 
in industrial injuries. 

Thursday 

MINAS JOANNIDES—o. 
lung. 

FP. MUELLER and F. MUELLER, JR.—9. Transplantation of 
bone. 

Wituiam Gent and T. L. CHENowEetH—0. 
clinic. 

G, N. BEECHER and M. B. BuRNS—o. Emergency surgery 
in industrial injuries. 


Surgical treatment of abscess of 


Urological 


Friday 
Danie. A. Orru, C. O. Lrypstrom and M. L. HANNAN 
9. General surgery. 
M. J. Serrert—g. General surgery. 
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JACKSON PARK HOSPITAL 


Monday 
F. L. BARBouR—2. Dry clinic: Symposium on treatment 
of pulmonary tuberculosis, surgical and medical. 


Tuesday 
T. H. KELLEy—g. General surgical clinic. 
ARRIE BAMBERGER—1I0. General surgical clinic. 
C. C. CLarkK—11. General surgical clinic. 
S. B. MAcLEop—z. Fracture clinic. 


Wednesday 
ARRIE BAMBERGER—9. General surgical clinic. 
H. Hoyt Cox—to. General surgical clinic. 
S. W. MArcHMONT-RoBINSON—2. Dry clinic: 
fections as related to industrial surgery. 
H. F. SpreRLING—3. Mortality of appendicitis. 


Thursday 

ARRIE BAMBERGER—9g. General surgical clinic. 

T. H. KELLEY—1o0. General surgical clinic. 

G. MArcHMONT-RosInsoN—11. Injection treatment of 
hemorrhoids. 

*. ALLEN PARSONS—12. Postoperative treatment of rup- 
tured appendix with peritonitis. 

R. T. FARLEY—1. Chorio-epithelioma; pseudo Addison’s 
disease; volvulus. 

J. J. MoorE—z. Gross surgical pathology. 


Hand in- 


Friday 
General surgical clinic. 
10. Gynecological surgery. 
General surgical clinic. 


A. F. HENNING—o. 
GEORGE M. Lucas- 
C. C. CLarK—11. 


SOUTH SHORE HOSPITAL 


Tuesday 
AXEL WERELIUS—g. Gastric surgery. 
GeEorGE G. O’BrIiEN—11. General surgery. 
CLARENCE S. DuNER and AXEL WERELIUS—2. 
on gastric and duodenal ulcer. 


Wednesday 
HuGcu MacKeEcuNigE—g. Surgery of the colon. 
FRANK G. MurpHy—11. Orthopedic clinic. 
H. WILLIAM ELGHAMMER, Guy S. VAN ALSTYNE and Pavt 
R. CANNON—2. Symposium on intussusception. 


Thursday 
Louis D. SmirH—g. Genito-urinary surgery. 
CLARA JAcCOBSON—2. Lung collapse procedures. 
C. C. MAHER—3. Cardiac risk in surgery. 


Friday 
E. A. Luttron—g. Gynecological clinic 
ANDREW DAHLBERG and WILLIAM HANRAHAN~—II. 
ative obstetrics. 
H. R. CotvEr—2. Industrial surgery 
WALTER FIscHER—3. Foot problems 


Symposium 


Oper 


EVANGELICAL DEACONESS HOSPITAL 
Tuesday 
EDWARD HEAcocK—g. General surgery. 
Wednesday 
PAuL Morr—g. General surgery. 
Thursday 
A. J. SCHOENBERG—9. Pelvic surgery. 
Friday 


Joun PEARL—g. Abdominal surgery; spinal anesthesia 
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EVANSTON HOSPITAL 
Tuesday 
James T. CasE—og. X-ray diagnosis and therapy. 
WIiLuiAM R. PArKES—g. Thyroid clinic. 
Marcus H. Hopart—g. General surgical clinic. 
Dwicut F. CLARK—z2. Recent advances in the treatment 
of common fractures. 
Marcus H. Hospart—2. 
Wednesday 
Wiituram C. DanrortH—g. Gynecological operations. 
Cuartes E. GALLowAy—g. Gynecological operations. 
Jerome R. HEApD—g. Thoracic surgery. 
FREDERICK CHRISTOPHER—2. Demonstration of surgical 
cases. 
ROBERT C. LONERGAN— 2. 
cases. 


Fracture clinic. 


Demonstration of orthopedic 


Thursday 
Witiram C. DANFORTH—g. Gynecological operations. 
Joun L. PorTER—g. Orthopedic operations. 
Wiiuram C. DANForTH—2. Obstetrical clinic. 
CuHartes E. GaLtowAay—2. Schiller test for the early 
diagnosis of carcinoma of the cervix. 
Friday 
FREDERICK CHRISTOPHER—9. General surgical clinic. 
Francis D. GUNN—g. Demonstration of surgical pathol- 
ogy. 
CHARLES E. PopE—g. Proctological clinic. 
J. Everett SANNER—2. Urological clinic. 


AUGUSTANA HOSPITAL 
Tuesday 


N. M. Percy and O. E. NaApEAU—o. 
surgical clinic. 


Goiter and general 


Wednesday 
A. T. LuNpGREN and EArt GarstipE—g. General surgery. 
J. W. Nuzum—o. General surgical clinic. 
R. J. OpbEN—g. General surgical clinic. 
Thursday 
N. M. Percy and O. E. NADEAu—9. 
surgical clinic. 


Goiter and general 


Friday 
A. T. LUNDGREN and EArt GArsIpE—g. General surgery. 
J. W. Nuzum—g. General surgical clinic. 
R. J. ObEN—o. General surgical clinic. 
LUTHERAN DEACONESS HOSPITAL 
Tuesday 
GEORGE H. SCHROEDER, JOHN Koucky, H. C. WALLACE 
and G. H. MAMMEN—o. General surgical clinic. 
Wednesday 
GEORGE H. SCHROEDER, JoHN Koucky, H. C. WALLACE, 
G. H. Mammen, R. G. WILLY and G. O. SOLEM—o. 
Clinical demonstrations. 
Thursday 
GrorGE H. SCHROEDER, JoHN Koucky, H. C. WALLACE 
and G. H. MAMMEN—og. General surgical clinic. 
Friday 
GEORGE H. SCHROEDER, JOHN Koucky, H. C. WALLACE, 
G. H. Mammen, R. G. WILLY and G. O. SOLEM—o. 
Clinical demonstrations. 


ST. BERNARD’S HOSPITAL 


Monday 
W. G. Epstein—z2. General surgery. 


Tuesday 
W. J. MuLHOLLAND—9. General surgery. 
H. HormMaANN—g. General surgery. 
G. M. Cusuinc—z2. General surgery. 
L. B. DoNKLE—2. Genito-urinary surgery. 


Wednesday 

B. C. Cusuway and R. J. Marer—o. Roentgenolog 
demonstration of anomalies of spine. 

J. B. HAEBERLIN—o. General surgery. 

W. S. Hector—g. General surgery. 

J. A. PARKER—2. General surgery. 

S. L.. GOVERNALE and S. S. MARKIEWICz—2. Ga 
intestinal operations. 


Thursday 
J. T. MEYER—9. Thyroid surgery. 
F. M. PuireEr—g. Genito-urinary surgery. 
W. P. GuNN—o. Gynecological operations. 
D. A. VLOEDMAN—2. Gynecological operations. 
C. C. Guy—z2. Demonstration of unusual specimen 


Friday 
A. E. McCrapteE—o. General surgery. 
IX. A. Racu and F. J. StuckKER—9. Operative obstet 
problems. 


CHILDREN’S MEMORIAL HOSPITAL 


Monday 
FREMONT A. CHANDLER, CHARLES N. PEASE and F! 
NAND SEIDLER—2. Orthopedic clinic. 


Tuesday 
FREMONT A. CHANDLER, FERDINAND SEIDLER and CH \ 
N. PEASE—g. Orthopedic operations. 
FREDERICK B. MOOREHEAD—2. Oral surgery, operat 
and demonstration of cases. 


Wednesday 
ALBERT H. MontGomeEry and staff—o. General sur 
operations and demonstration of cases. 


Thursday 
HERMAN L. KRETSCHMER and stafi—g. Urological sur 
operations and demonstration of cases. 


Friday 
ALBERT H. Montcomery and stafi—o. General su: 
operations and demonstration of cases. 


ILLINOIS MASONIC HOSPITAL 


Tuesday 
I. Wuitr—9. Prostatic surgery. 
O. C. Ritcu—g. Surgery of the kidney. 
CLARENCE SAELHOF—9. Tumors of the testicle. 


Wednesday 
GILBERT FITzPATRICK—g. Obstetrical problems. 
CHARLES Parkes and J. R. Harry—g.  Gall-b 
problems. 
Cari F. STEINHOFF—9. 
disease. 
Hucu MAcKEcuNniE—9g. Surgery of the thyroid. 


Medical consideration of t! 


Thursday 
C. K. Triumons—o. Surgical considerations of peptic 
J. F. Davis—o. Surgery of the colon. 
WALTER FiIscHER—g. Orthopedic problems of the ! 
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HOLY CROSS HOSPITAL 


Tuesday 
J. Francis Ruzic—g. Gynecological operations; cholecys 
~  tectomy, high spinal anesthesia. 
E. R. CROowDER—9. Some practical considerations regard- 
ing the Graham test. 
Joun F. DyBALSkI—10. Hysterectomy, spinal anesthesia. 
Vincent TorczyNsKI—11. Appendectomy. 


Wednesday 
DonaLtp Monaco—g. Thyroidectomy; lecture on avertin 
anesthesia. 
\. R. McCrapiE—1o. Hernia operation. 
P,vt LAWLER—11. Low cervical cesarean section. 
Thursday 
STEPHEN BrEzIs—g. Gynecological operations. 
MicHAEL STRIKOL—10. Cholecystectomy. 
F. F. FRAIDER—11. Panhysterectomy. 
C. H. McKennA—11. Cholecystotomy. 
Friday 
M. J. BAapzMrEROWSKI—g. Thyroidectomy; hysterectomy. 
RicHARD RocHE—1o. Herniorrhaphy. 
ALEXANDER JAvois—r11. Appendectomy. 


JOHN B. MURPHY HOSPITAL 


Monday 
JosepH KereKEs and R. J. MuRPpHy—2z. Rectal treatment 
of appendiceal and other pelvic abscesses. 
Tuesday 
H. E. Davis—1o. Studies of epiphyseal growth disturb- 
ances. 


Wednesday 
Imergency surgery. 
Observations on treatment of pneu- 


M. J, Posceta—to. 
O. H. ScHuLZz—1o. 
monia. 
Thursday 
F. 0. BowE—g. Treatment of puerperal infections. 
H. R. Kenny and S. J. Mark—1o. General surgery. 


Friday 
A. C. GArvy—i1o. Diagnosis and treatment of skull 
fractures. 
H. R. Kenny and S. J. MARK—ro. 
ment in abdominal cases. 


Pre-operative treat 


POST-GRADUATE HOSPITAL 


Monday 
B. C. Cusuway—2. X-ray diagnosis. 


Tuesday 
H. SoLtoway—1o. Urological clinic. 
Eur Rres—1o. Gynecological operations. 
D. ScuLtarik—z2. Intra-urethral prostatectomy, moving 
picture demonstration. 


Wednesday 
J.C. BoopeL—1o0. Rectal operations. 
Leo ZIMMERMAN—2. Phlebitis. 


Thursday 
H. L. Mevers—1o. Gynecological operations. 
R. A. LirveNDAHL—11. Gynecological clinic with colpo- 
scopic demonstration, 


Friday 


Ew. Rres—1o. Gynecological operations. 
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RESEARCH AND EDUCATIONAL HOSPITAL 
Monday 
H. B. Toomas—1. Orthopedic surgery 
Tuesday 
Cari A. HeEpBLOM and WILLARD VAN HAZEL 


and general surgery. 
L. S. Scuuttz—g. Oral surgery. 


g. Thoracic 


Wednesday 
Neurological surgery. 
Neurological surgery. 
Orthopedic surgery. 
Obstetrical and gynecological clinic. 
Thursday 
CHARLES B. PuEstow—g. General surgery. 
C. M. McKennA—t1o. Urological clinic; cystoscopies. 
WILLARD VAN HAzEL—2. Thoracic surgery. 


Eric OLDBERG—o. 
R. B. MALCOLM—o. 
H. B. THoMAS—1. 
F. H. FALLS—2z. 


Friday 
Cari A. HepBLOoM and WILLARD VAN HazEL—o. 
and general surgery. 
F. H. Fatits—2. Obstetrical and gynecological clinic. 


Thoracic 


WEST SUBURBAN HOSPITAL 
Monday 
Harry J. DooLey—2. Urological clinic. 


Tuesday 
WILLIAM J. Porrs—g. The healing of fractures. 
Oscar B. FUNKHOUSER—g. Gall-bladder surgery. 
Tuomas I. Motrer—g. General surgery. 
James H. Skites—g. Gynecological clinic. 


Wednesday 
Joserpn L. Nortett—g. General surgery. 
FREDERICK H. FALts—g. Gynecological clinic. 


Thursday 
CHARLES FE. Humiston—g. General surgery. 
Warp E. Porrer—og. Thyroid clinic. 
Louis FAULKNER—g. Interesting obstetrical conditions 
PauL C. Fox—g. Gynecological clinic. 
EUGENE C. PiettE—g. Pathological demonstration. 
Homer Humiston—2. Urological clinic. 


ST. JOSEPH HOSPITAL 
Monday 
HuGH McKenna—2. Review of traumatic surgery with 
special reference to fractures. 
Tuesday 
FRANKLIN B. McCarty—g. Surgical anatomy, pathology 
and surgical treatment of diseases of the gall bladder 
RALPH A. KorpENAT—2. Breast tumors. 


Wednesday 
Hucu McKenna—g. Abdominal surgery, surgery of the 
large intestine. 
WaALter W. Votct—g. Puerperal sepsis. 
Tuomas J. O’DonoGHUE—2. Obstetrical and gynecolog 
ical operations. 
Thursday 
WititAm H. G. LocAn—g. Cleft palate and cleft lip oper- 
ations. 


Ravpeu C. KorpENAT—2. Gall-bladder surgery. 


Friday 


L. Wapre Martin—g. Obstetrical clinic. 
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ST. ANNE’S HOSPITAL 
Tuesday 
. E. MEANy—10. Orthopedic clinic. 
. L. Knapp—11. General surgery. 
. B. HaRNEY—2. X-ray demonstration. 
Wednesday 
G. F. THompson—g. Stomach and intestinal surgery. 
J. W. McConnELL—10. Gynecology. 
J. J. Gearrn—11. General surgery. 
Thursday 
H. J. DooLEy—g. Urological clinic. 
E. P. VAauGHAN—g. Gall-bladder surgery. 
E. P. GRAMER—10. Treatment of head injuries. 
J. L. FLeminc—11. Pathological obstetrics. 
Friday 
B. W. Mack—o. General surgery. 
Stafi—r1o. Clinical meeting. 
D. F. Haves—11. General surgery. 
L. R. Hitt—z2. Pathological demonstration. 


ILLINOIS CENTRAL HOSPITAL 


Tuesday 
Hucu M. MacKecunrE—g. General surgery. 
Puitip H. KreuscHER—g. Orthopedics. 
Wednesday 
General surgery. 
Orthopedics. 
Thursday 
General surgery. 
Genito-urinary surgery. 
Friday 
Witiiam T. Harsni—og. General surgery. 
James GtLt—o. Neurologic surgery. 
Joun J. Gitt—o. Obstetrics. 
CuEsTER Guy and A. H. BAUGHER-—o. 
ference. 
GARFIELD PARK HOSPITAL 
Tuesday 
Joun R. HaArGeER and Sam PLICE—». 
ach; treatment of peptic ulcer. 
L. F. MacDiarmip—g. General surgery. 
Wednesday 
CLaupE WELpy and Joun H. Prirock—o. 
surgery. 


CHARLES PFEIFFER—9. 
BEVERIDGE MoorE—o. 


S. CLEMENT HoGAN—o. 
Victor LrESPINASSE—9. 


Pathological con- 


Surgery of the stom- 


Abdominal 


Thursday 
J. M. BERGER and FRANK CHAUVET—9. General surgery. 
Friday 

CLARENCE SAELHOF—9. Dipliasic strains of bacteria from 
renal lesions; experimental production of lesions with 
spironenia (spirocheta Pallida). 

Vincent J. O’'Conor—o. Tuberculosis of kidney with re- 
view of cases; hydronephrosis, plastic repair of nephro- 
pexy. 


EVANGELICAL HOSPITAL 


G. Erman Jounson. Clinical studies of extra-uterine 
pregnancy. 

Percy E. Hopxrns. Clinical studies of pancreatitis. 

CHARLES Paprk. Treatment of lower limb fractures by 
fixed traction. 

PAauL GEORGE PAapsporF—Demonstration of models and 
photographs showing newer methods of the handling 
of fractures of the maxilla and mandible. 


AMERICAN HOSPITAL 

Tuesday 
Surgical clinic, tumors of the ne 
Surgical clin 


R. B. MaLcotm—o. 

Max TuoreK and Puitip THOREK—9. 
carcinoma of the rectum. 

W. B. GerHARD—g. General surgical clinic. 

FRANK E. StmpsoN—2. Radium treatment of carcino: 
of the mouth and tongue. 


SOLOMON GREENSPAHN and FREDERICK BOWE—2. Maun- 


agement of placenta previa. 
Wednesday 
Max THOREK and Puitiep THoOREK—9. 
Horace E. TurNER and S. GREENSPARN—9. 
surgical clinic. 
Davis H. PArpoLt and LEon BEILIN—9. Urological cli: 
FRANK E. Stmpson—2. Radiological clinic, carcinom« 
the breast and female genitalia. 
Thursday 
BENJAMIN GOLDBERG and JOHN F. Pick—g. Indicat 
and technique for surgery of the chest. 
FRANK E. StmpSsON—2. Radiological clinic, indications 
contra-indications to radium treatment. 


Casu: 


LITTLE COMPANY OF MARY HOSPITAL 


Monday 
W. D. StapLE—2. Management of eclamptic patients 


Tuesday 
L. L. CHArPIER—9. Management of fractures about 
elbow. 
J. E. LarseE—1o. Treatment of carcinoma of the blad 
Wednesday 
E. D. Huntincton—g. Gastro-intestinal surgery, co: 
cations. 
Thursday 
L. L. CHARPIER—9. Management of compound fract 
W. A. MaLtone—1o. Radium treatment of carcino: 
the cervix. 
Friday 
Gynecological repair operations. 
Intestinal obstruction. 


A. W. Woops—o. 
E. D. Huntinctron—tio. 


HENROTIN HOSPITAL 
Tuesday 
CHANNING BARRETT—9. Gynecological operations. 
F. LEE StoNE—g. Some problems in tubal patency. 
Wednesday 
Joun A. GRAHAM—11. Open reduction of fractures. 


ALEXIAN BROTHERS HOSPITAL 
Tuesday 
Matcotm L. Harris, AuGust ZIMMERMAN, kk: 
FLANNERY and GEorGE L. APFELBACH—9. (i 
surgery. 
A. WocuinskI and Epwarp WHITE—9. General st 


U. S. MARINE HOSPITAL 
Wednesday 
O. E. NADEAU—g. General surgical clinic. 
Friday 


O. E. NapEAu—g. General surgical clinic. 


Surgical clini 


he 


7 


ii 
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SURGERY OF THE EYE, 


RESEARCH AND EDUCATIONAL HOSPITAL 


Otolaryngological Staff: F. L. Leperer, W. H. THEOBALD, 
J. J. THeosap, G. S. Livincston, E. A. BREDLAU, 
N. Fox, S. L. SHaprro, I. G. SpresMan, P. A. HALPER, 
A. C. KANE, A. Coomps, J. HARNED, O. VAN ALYEA, 
M. GutrMan, S. Morwitz, M. Ostrom, B. Lam- 
BRAKIS, E. HARTLETT, H. KiAwans, L. FISHMAN, 
H. WapswortH, J. BELLows and N. Fasricanrt. 

Ophthalmological Staff: HALLARD BEARD, M. L. Fo.k, 
H. J. Smirn, S. Worr, S. KAuFMAN, CARL APPLE 
and J. W. Clark. 

Monday 


Stall—z. Otolaryngological out-patient clinic. 


Tuesday 
Staii—9. Ophthalmological clinic, operations and dem- 
onstrations. 
Stafi—1o. Otolaryngological out-patient clinic. 
Stafl—2. Otolaryngological clinic, operations 
onstrations. 


and dem- 


Wednesday 
Stafi—o. 
Staff—r1o. 
Stafi—2. 
Stafi—4. 


Eye clinic. 

Otolaryngological out-patient clinic. 

Otolaryngological out-patient clinic. 

Otolaryngological seminar. 
Thursday 

Stafi—o. 


Otolaryngological operations. 
Stafi—g. ini 


Eye clinic. 
Stafi—1o. Otolaryngological out-patient clinic. 
Staff—2. Otolaryngological clinic, operations and dem- 
onstrations. 
Stafi—2. Otolaryngological out-patient clinic. 
Friday 
Stafi—9. Eye clinic, operations and demonstrations. 
Stafi—r1o. Otolaryngological out-patient clinic. 
Stafi—2. Otolaryngological out-patient clinic. 
MICHAEL REESE HOSPITAL 
Monday 
2:30. Eye surgery. 
Tuesday 
Kye surgery. 
Wednesday 
M. L. Fotk—z2. Eye clinic. 
H. S. GRADLE—2:30. Surgical eye clinic. 
ROBERT VON DER Heypt—3. Slit-lamp demonstration. 
WASHINGTON BOULEVARD HOSPITAL 
Tuesday 
L. McBripE—2. Nose and throat clinic. 
Wednesday 
Vinci. Westcotr—z. Eye clinic. 
LITTLE COMPANY OF MARY HOSPITAL 
Wednesday 
H. T. NasH—10. Emergency surgery of the eye. 
FRANCES E. WILLARD HOSPITAL 
Thursday 
WiLLarp D. BropE—1o. Surgery of throat and nose. 


H. S. GRADLE 


M. L. Fork—2. 


EAR, NOSE AND THROAT 
COOK COUNTY HOSPITAL 
Monday 
EARLE B. FOWLER—2. Ophthalmoscopy. 
S. PEARLMAN and N. LesHiIn—2. (Esophagoscopy and 
bronchoscopy; surgery of the neck 
Tuesday 
Tuomas D. ALLEN—2. External diseases of the eye. 
I. Muskat—2. Clinical and surgical otolaryngology; plas- 
tic surgery of face and nose. 
Wednesday 
L. T. Curry—g. Otolaryngology, 
cases. 
Wituiam F. MoncrerrrF—g. Ophthalmic neurology and 
ophthalmoscopy. 


clinical and surgical 


Thursday 
SANFORD R,. Girrorp—g. Ophthalmic surgery. 
CHARLES F, YERGER—11. External diseases of the eye. 
S. PEARLMAN and N. LEsHIN—2. (Esophagoscopy and 
bronchoscopy; surgery of the neck. 


Friday 
T. C. Gattoway and M. T. LAMPERT 
about the head, diathermy. 
Tuomas D. ALLEN—2. Ophthalmic surgery. 
I. Muskat—2. Clinical and surgical otolaryngology; plas- 
tic surgery of face and nose. 


io. Malignancy 


WESLEY MEMORIAL HOSPITAL 


Tuesday 
RoBert BLUE—g. Eye clinic. 
Otis H. MAcLAy—1o. Nasal siaus surgery and demenstra 
tion of culture technique for the examination of 
maxillary and frontal sinuses. 


Wednesday 
Tuomas P. O’Connor—1o0. Otolaryngological clinic 
A. H. AnpreEws, E. E. Ditton, A. H. ANDREWS, JR.—2 
Mastoid operations on cadaver showing simple, modi- 
fied and radical operations, with a discussion of the 
indications for each. 
Thursday 
CHARLES B. YOUNGER—9. Nose, throat and ear operative 
clinic. 
Friday 
Kye clinic. 
10. Nose, throat and ear clinic. 


ROBERT BLUE—9. 
Oris H. MAcLAY 


MERCY HOSPITAL 


Tuesday 
GEORGE T. JORDAN—g. Nasal ganglion. 
L. G. HorrMAN—o. Cataract extractions. 
C. H. CuristopH—g. Bronchoscopy. 


Wednesday 
GEORGE MUSGRAVE and ALFRED PAIsLEY-——o. Frontal 
sinus operation, local anesthesia; moditied radical 
mastoid operation with complete removal of flap; 
presentation of cases. 
Thursday 
ULysseEs J. Grim—o. Radical antrum and mastoid. 
DENO O’CONNOR and Ray KErwiIn-—-o. Ocular tumors. 
CARL ScHAuB—g. Focal infection in iritis. 
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CHICAGO EYE, EAR, NOSE AND THROAT 
HOSPITAL 
Tuc sday 
9. Mastoid surgery. 
HorrMaAN—g. Eye, ear, nose and throat 


H. B. FULLER 
WILLIAM A. 
clinic 

WILLIAM A. FISHER—g. Cataract operations. 
L. Savitt—1o0. Removal of tonsils by diathermy. 
Oscar B. NuGENT—11. Eye clinic. 
O. M. STEFFENSON—11. Ear, nose and throat clinic. 
T. S. KAMMERLING—2. Eye, ear, nose and throat clinic. 
Wednesday 
O. M. STEFFENSON—g. Tonsil dissection. 
Oscar B. NUGENT—9. Cataract operations. 
WILu1AM A. HorrMaNn—o. Eye clinic. 
Oscar B. NuGENT—11. Eye clinic. 
O. M. STEFFENSON—11. Ear, nose and throat clinic. 
L. Savirt—rt1. Ear, nose and throat clinic. 
H. B. FuLLER—2. Eye, ear, nose and throat clinic. 
Thursday 
Wiiuiam A. FisHeErR—g. Eye operations. 
Wituiam A. HorrMan—g. Eye, ear, nose and throat 
clinic. 
L. Savirt—t1o. Physical measures in otolaryngology. 
O. M. STEFFENSON—11. Ear, nose and throat clinic. 
L. Savirt—11. Ear, nose and throat clinic. 
Oscar B. NuGENT—11. Eye clinic. 
T. S. KAMMERLING—2. Eye, ear, nose and throat clinic. 
Friday 
Tonsil dissection. 
HorrMaAN—g. Eye, ear, nose and throat 


O. M. STEFFENSON—9. 

WILiiaM A. 
clinic. 

Oscar B. NUGENT—9. 
the eye. 

H. B. FuLLER—10. Functional testing. 

O. M. STEFFENSON—11. Ear, nese and throat clinic. 

Oscar B. NuGENT—11. Eye clinic. 

H. B. FuLLER—2. Eye, ear, nose and throat clinic. 

MOUNT SINAI HOSPITAL 
Monday 

J. C. Beck, M. R. GuTrMAN and associates—-2. Septum 
cases of uncommon variety; discussion and presenta 
tion of cases of malignancy about the nose and 
pharynx; carcinoma of the larynx, presentation of 
laryngectomized patients. 

Wednesday 

A. Lewy, S. M. Morwitz and associates—2. 
associated with ear disease; cases of labyrinthitis; 
treatment of atrophic rhinitis. 


Physical therapy in diseases of 


Sepsis 


Friday 
J. Lirscuutz, M. A. Guatt and associates—2. Otogenic 
septic meningitis with recovery; otogenic sepsis with 
death following blood transfusion; tracheobronchial 
Hodgkin’s disease; bronchial melanoma; laryngeal 
chondroperichondritis. 


AUGUSTANA HOSPITAL 
Wednesday 


ALFRED MurRAY—2. Eye, ear, nose and throat clinic. 


EVANGELICAL HOSPITAL 
G. Henry Munpt. Technique and interpretation of hear- 
ing tests and technique and interpretation of tests of 
the static labyrinth. 


ST. LUKE’S HOSPITAL 
Monday 
EARL VERNON—2. Ophthalmological clinic. 
Tuesday 


I. FrnpLay and RicHarp GAMBLE—2. 
clinic. 


Ophthalmologi 


J. T. CAmpBELL, JoHN A. CAVANAUGH, Horace R. Lyo 


E. P. Norcross, WALTER H. THEOBALD, SYLVI\ .\ 

ScIARETTA, ARTHUR J. Coomps and CLIFForp |. 

DouGHERTY—2. Otolaryngological clinic. 
Wednesday 

Atva SowERS—2. Ophthalmological clinic. 

T. CAMPBELL, JOHN A. CAVANAUGH, Horace R. Lyox 
FE. P. Norcross, WALTER H. THEOBALD, SYLV1\ 
SCIARETTA, ARTHUR J. Coomps and CLIFFORD 
DouGHERTY—2. Otolaryngological clinic. 

Thursday 

FRANK BRAWLEY and JAMES W. CLARK—2. 
mological clinic. 

J. T. CAMPBELL, JoHN A. CAVANAUGH, HorRAceE R. L\ 
E. P. Norcross, WALTER H. THEOBALD, SYLv1\ 
SCIARETTA, ARTHUR J. Coomss and CLIFFor: 
DovuGHERTY—2. Otolaryngological clinic. 


Ophtha 


Friday 
EK. FrnpLay and RICHARD GAMBLE—2. 
clinic. 


Ophthalmolo; 


OAK PARK HOSPITAL 
Tuesday 
Howarp RrorpAN—g. Demonstration of new nasi 
pharyngoscope on the cadaver and living. 
Thursday 
Howarb RiorpAN—g. Treatment of maxillary sinusi 
with the ccld quartz lamp; new method of treatme 
of maxillary polypi by diathermy. 
Friday 
GEORGIANA THEOBALD—9. 
ophthalmic surgery. 


Demonstration of eye tu: 


COLUMBUS HOSPITAL 


Monday 
2. Emergency surgery of the eye 
Wednesday 


G. B. Lamprakis—g. Indications for operative treat 
in acute mastoiditis. 
S. ScIARETTA—g. Otolaryngological clinic. 
MICHAEL GOLDENBURG—2. Eye surgery. 
Friday 
MicHAEL GOLDENBURG—2. 


MICHAEL GOLDENBURG 


Eye surgery. 


ST. MARY OF NAZARETH HOSPITAL 
Tuesday 
{. J. KILLEEN—g. Ear, nose and throat clinic. 
Thursday 


J. J. Kitteen—g. Ear, nose and throat clinic. 


ST. BERNARD’S HOSPITAL 
Friday 


Putte O’CONNOR—2. Surgery of the eye, dry clit 
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ILLINOIS EYE AND EAR INFIRMARY 
Tuesday 
DwicHt C. Orcutt—g. Use of flap in cataract work; 
superior rectus tension suture; plastic. 
LeRoy THoMPSON—g. Industrial ophthalmology. 

Cart H. CuristopH—t1o. Bronchoscopy; cesophagoscopy. 
M. A. Gtatt—1. Radical mastoid and radical frontal 
operations, 

E. Rk. CROSSLEY—2. 
OscAR CLEFF—3. 


Intra- and extra-ocular surgery. 

Radical mastoid operation. 
Wednesday 

M. LeBENSOHN—g. Detachment of retina; cataracts; 
trephine. 

Staffi—1o. Dry clinic. 

Utysses J. GRIM—1. 
operations. 

MicHAEL GOLDENBURG—2. Iridotasis operation for glau- 
coma; cataracts; controlled tenotomy. 

Joun A. CAVANAUGH—3. Radical mastoid operation. 


Thursday 
Detachment of retina, 


Radical mastoid and radical antrum 


HERBERT WALKER—9. 
operation. 

4c. F. YERGER—I0. 
operations. 

A. Lewy—1. Radical frontal operation. 

E. K. FinpLAy—2. Intra- and extra-ocular surgery. 

W. A. Gross—3. Tonsils, diathermy. 


Larson 


Radical sinus and radical mastoid 


EVANSTON HOSPITAL 
Tuesday 
Tuomas C. GALLOwAy—g. Otolaryngological clinic. 
Thursday 
Howarp C, BALLENGER—g. Otolaryngological clinic. 
Friday 
Gait R. SopEr—z2. Lesions of the fundus oculi, lantern 
slide demonstration. 


AMERICAN HOSPITAL 
Tuesday 
Harry L. PoLtock AND AssOcIATES—2. Ear, nose and 
throat clinic. 
Wednesday 
OscAR KRAFT—2. Ophthalmological clinic. 


PASSAVANT MEMORIAL HOSPITAL 
Friday 
J. Gorpon Witson, JoHN DELPH, CARL BOOKWALTER and 
ELLISON Ross—g. Ear, nose and throat clinic. 
SANFORD GIFFORD, WILLIAM MANN, Jr. and Racpu Davis 
11, Ophthalmology. 


ST. ANNE’S HOSPITAL 
Tuesday 

b. T. GorpoN—g. Nose and throat clinic. 
Wednesday 


W.K. Gray—g. Eye and ear clinic. 
RAVENSWOOD HOSPITAL 
Wednesday 


\.N. Murray—r1o:30. Malignancies of the eye. 
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PRESBYTERIAN HOSPITAL AND RUSH 
MEDICAL COLLEGE 


Monday 
D. B. HAvbEN—2z. Complications of otitis media without 
rupture of the tympanic membrane. 
E. W. Hacens—2. Unusual laryngeal and bronchial case 
GEORGE FE. SHAMBAUGH, JR. and E. W. HaGens—2. Oper 
ations on the tear sac for dacrocystitis. 
Max JAcoBsoN—3. Neurological aspects. 


Tuesday 


ROBERT VON DER HeEypt—3. Slit lamp diagnostic clinic 


Wednesday 


VERNON LEECH—3. Glaucoma. 


Thursday 
BERTHA KLEIN—10. Histopathology of fundus. 
T. W. Lewis—2. Discussion of some difficult problems in 
the operation for correction of the nasal septum. 
L. T. Curry—2. Demonstration of skiagraphs of the 
sinuses and mastoids. 
R. W. Watkrns—2. Nasal findings in allergic cases. 
C. L. DouGHErty—2. Diathermy and its application to 
the treatment of nose and throat conditions. 
Friday 
W. F. MoncreIFF—1o. 
iridocyclitis. 
ELIAS SELINGER—3. Fundus. 


External diseases of the eye and 


JOHN B. MURPHY HOSPITAL 
Monday 
EK. F. GARRAGHAN—2. Eye operations. 
Tuesday 
L. H. Wor and PAauL WoLF—to. 
Friday 
GEORGE W. MAHONEY—9. 


Mastoid surgery. 


Cataracts. 


WOMEN AND CHILDREN’S HOSPITAL 
Tuesday 
ALIcE K. HALL—10. Nose and throat clinic. 
Wednesday 


FRANCES HAINES—1t1o. Nose and throat clinic. 


SOUTH SHORE HOSPITAL 

Monday 

Mastoiditis and its complications. 
Thursday 


Otolaryngological surgery 


Joun W. STANTON—2. 


Joun W. STANTON—1I1. 


CHILDREN’S MEMORIAL HOSPITAL 


Wednesday 

GEORGE S. LIVINGSTON and staff—o. 
clinic. 

RicHARD C. 


clinic. 


Otolaryngological 


GAMBLE and _ staff Ophthalmological 


SOUTH CHICAGO COMMUNITY 


Tuesday 


HOSPITAL 


GeorGE E. PArK—3. The center of ocular rotation in the 


horizontal plane. 
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ALBERT MERRITT BILLINGS HOSPITAL 


Tuesday 
E. V. L. Brown—og. Eye clinic. 
J. R. Lrnpsay—1o:30. Ear, nose and throat clinic. 
Dewey Katz—z. Eye clinic. 
Wednesday 
Louis BoTHMAN—g. Eye clinic. 
T. E. WALSH—10:30. Ear, nose and throat clinic. 
Joun StouGH—z2. Eye clinic. 
J. R. Lrnpsay and G. H. Scorr—z. Ear, nose and throat 
operations. 
Thursday 
P. C. KRONFELD—9. Eye clinic. 
G. H. Scott and H. B. PERLMAN—10:30. 
throat clinic. 
Dewey Katz—2z. 


Ear, nose and 


Eye clinic. 
Friday 

Dewey Katz—g. Eye clinic. 

J. R. Linpsay and T. E. WALsH—10:30. 
throat clinic. 

P. C. KRONFELD—2. Eye clinic. 

T. E. Watsn and H. B. PERLMAN—2. 
throat operations. 


Ear, nose and 


Ear, nose and 


WEST SUBURBAN HOSPITAL 
Monday 
Rosert H. Goop—z. Surgery of the nose, motion picture 
demonstration. 
Tuesday 
Joun J. THEOBALD—2. Mastoid surgery. 
Wednesday 


GEORGIANA THEOBALD—2. Eye pathological exhibit. 
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CHICAGO MEMORIAL HOSPITAL 
Monday 
RicHArRD H. STREET and RicHarp W. 
Otolaryngological clinic. 
Tuesday 


HERMAN P. Davipson and GLENWAY W. NETHERCU1 
Eye clinic. 


WATKINS— 2 


Wednesday 
ALFRED E. Lewy and Irvine I. Muskat—2. Otolary: 
logical clinic. 
ILLINOIS CENTRAL HOSPITAL 
Tuesday 
HiraM SmMitH—g. Eye clinic. 
Wednesday 


James H. McLAvuGHLIn—g. Nose and throat surgery 


GRANT HOSPITAL 
Wednesday 
S. H. SopororrF—g. Ear, nose and throat clinic. 
GEORGE F. SUKER—g. Eye clinic. 
GEORGE DENNIS—g. Eye, ear, nose and throat clini: 
ILLINOIS MASONIC HOSPITAL 
Tuesday 
M. H. CotrLtE—1o0. Some advances in mastoid work 
B. M. Wottn—10. Tonsil surgery in the poor risk cases 
H. E. TayLor—i1o. Conservative surgery of the no: 
JACKSON PARK HOSPITAL 
Tuesday 
H. E. L. Trmm—1. 
sillectomy. 


Timm’s modification of Sluder ton- 
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APPROVED MEDICAL, SURGICAL AND HOSPITAL EQUIPMENT, 
INSTRUMENTS AND SUPPLIES 


HE Board of Regents of the American College of Surgeons, acting on the recommendation 
of the Approval Committee, has approved the following medical, surgical and hospital 


quipment, instruments and supplies: 


\MERICAN ATMOS CORPORATION, Pittsburgh, Pa. 
Cecil-Plummer oxygen therapy apparatus. 
\MERICAN HospitTaL SupepLy CORPORATION, Chicago. 
Oxygenaire. 
AMERICAN LAUNDRY MACHINERY COMPANY, 
Cincinnati, Ohio. 
Laundry machinery for hospital use. 
AMERICAN SURGICAL LAMP Company, 
Los Angeles, Calif. 
American surgical lamps Nos. 11, 11B, 12, 13, 14, 15, 
an. 
APPLEGATE CHEMICAL CoMPANy, Chicago. 
Applegate system for marking linens. 
ARMSTRONG CorK Company, Lancaster, Pa. 
Armstrong’s linotile, cork tile, linoleum, accotile. 


BARNSTEAD STILL AND STERILIZER COMPANY, Boston. 
Barnstead single, double and triple distilled water 
outfits. 
Longwood hot oil instrument sterilizer. 
BAvER & BLAck, Chicago. 
Absorbent cotton. 
Crepe bandage. 
Gauze bandage. 
Gauze packer strips. 
Handi-tape. 
Handy-fold gauze. 
Plain gauze. 
Surgical sponges. 
Woven elastic bandage. 
Zinc oxide adhesive plaster. 
Bauscn & Lomp Optica, Company, Rochester, N. Y. 
Automatic clinical microtome No. 3272. 
Biological colorimeter No. 2400. 
Colorimeter lamp No. 2414. 
Electric centrifuge No. 19050-A. 
Hand centrifuge No. 19001. 
May ophthalmoscope, otoscope and diagnostic sets 
Nos. 71-12-80. 
Microscope No. FFSB. 
Microscope No. GSETA-8. 
Microscope, adjustable No. 4597-R. 
Microscope, widefield binocular No. KT. 
Minot automatic rotary microtome No. 3000. 
Morton hand ophthalmoscope Nos. 71-12-79. 
Newcomer hemoglobin attachment No. 3611-A. 
Operating lamp on rubber-tired roller stand Nos. 
71-26-14. 
Ophthalmic operating lamp Nos. 71-26-06. 
Paraboloid condenser No. 1726. 


Petri dish holder with stage No. 1717. 
Plain microtome knife Nos. 3092, 3004. 
Bett & Howe i Company, Chicago. 
Kyemo, No. 71-C, 35 mm. 
Filmo motion picture camera, Nos. 70-D.\, 70-A 
16 mm. 
Filmo motion picture projector, Nos. JL, GJ, M. 
Standard cinematographic camera, 35 mm. 
BRAMHALL, DEANE Company, New York. 
Bed pan washer, steamer and sterilizer. 
Non-pressure (boiling type) instrument and utensil 
sterilizer. 
Pressure dressing sterilizer and laboratory autoclave. 
Pressure water sterilizers. 
Steel disinfectors. 
WarrEN E. Couuins, Inc., Boston. 
Drinker respirator, adult and infant models. 
Corson Company, Elyria, Ohio. 
Colson invalid chair and accessories. 
COLUMBIAN ENAMELING & STAMPING COMPANY, 
Terre Haute, Ind. 
Columbian-made enameled ware for hospital use. 
CoMPREX OSCILLATOR CORPORATION, New York. 
McCarthy surgical unit. 
CONGOLEUM-NAIRN, Kearny, N. J. 
Cork composition sealex linoleum flooring products. 
CRANE Company, Chicago. 
Hospital plumbing fixtures for hospital use. 
DukE LABorarortes, [nc., Long Island City, N.Y. 
Elastoplast. 
EASTMAN KopAk Company, Rochester, N. Y. 
Clinical camera. 
Dark-room safelights. 
Dental X-ray film. 
X-ray developing hangers. 
X-ray films. 
X-ray illuminators. 
X-ray intensifying screens. 
ELECTRIC STORAGE BATTERY Company, Philadelphia. 
Exide emergency lighting battery system. 
FE. H. Erickson ArtriFiciAL Limp Company, 
Minneapolis, Minn. 
Artificial limbs. 
FOREGGER Company, New York. 
Flagg resuscitation apparatus. 
Guedel oxygen meter and tent outfit. 
Henderson infant resuscitation outtit. 
Metric gas machine. 
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FRIGIDAIRE CORPORATION, Dayton, Ohio. 
Frigidaire. 
GENERAL ELectrric Company, Incandescent Lamp 
Dept., Cleveland, Ohio. 
Mazda sunlight lamps, types S-1 and S-2. 
GENERAL ELEctTRIC CorPORATION, Schenectady, N. Y. 
Refrigerator. 
GENERAL ELEcTRIC X-RAy Corporation, Chicago. 
” Quartz lamp series. 
Shock proof X-ray apparatus, models A and B. 
GruNnow Corporation, Chicago. 
Refrigerator. 
FRANK A. Hatt & Sons, New York. 
Hospital beds. 
Hanovia CuemicaL & MANUFACTURING COMPANY, 
Newark, N. J. 
Super-Alpine sun lamp. 
HEIDBRINK CompANy, Minneapolis, Minn. 
Lundy gas-oxygen apparatus. 
JouNs-MANVILLE SALES CoRPORATION, New York. 
Asbestos wainscoting. 
Built-up roofing. 
J-M asbestos rigid shingles. 
J-M asphalt tile flooring. 
J-M home insulation. 
J-M system of sound isolation. 
Nashkote acoustical treatments. 
Rockoustile. 
Sanacoustic holorib, panels, tile. 
Transite asbestos sheets. 
Transite acoustical tile. 
Jounson & JoHNSON, New Brunswick, N. J. 
Absorbent cellulose. 
Absorbent cotton, rolls and balls. 
Absorbent gauze. 
Adhesive plaster. 
Bandage rolls. 
Belleview surgical wadding. 
Cellulose wipes. 
Nose and mouth masks. 
Operating room caps. 
Orthoplast—plaster-of-paris bandages. 
Specialist plaster-of-paris bandages. 
Standard surgical dressings. 
Surgical crinoline. 
E. H. Karrer Company, Milwaukee, Wis. 
Lemon’s improved portable traction apparatus. 
Henry L. KaurMAnn & Company, Boston. 
Norinkle rubber sheets. 
KELLEY-Koetr MANUFACTURING CoMPANY, 
Covington, Ky. 
Keleket plate changers. 
Keleket tables. 
Keleket transformers in excess of 150 P.K.V. 
Keleket X-ray accessories. 
Keleket X-ray transformers of voltages inclusive of 
150 P.K.V. 
KEWAUNEE MANUFACTURING COMPANY, 
Kewaunee, Wis. 
Biology and bacteriology table No. C-350. 
Chemical proof sink No. F-1195. 
Chemical work table No. H-1532. 
Clinical laboratory table Nos. 
E-1083. 
Dietetic table Nos. K-1825, K-1830. 
Dissecting table Nos. E-1073, E-1078. 


E-1079, E-r1o081, 





SURGERY, GYNECOLOGY AND OBSTETRICS 





Double sink No. K-1882A. 

Instrument and display case No. G-1376. 
Laboratory truck No. F-1173. 

Laboratory wall sink No. F-1182. 
Microscopic and display case No. G-1333. 
Organic chemistry table No. D-857. 
Physiological chemistry table No. E-1099. 
Private laboratory desk No. H-1524. 
Qualitative analysis table No. D-826. 
Sink No. K-1879. 

Skeleton case No. G-1347. 

Sliding sash fume hood No. D-974. 
Trapezoidal microscopic table No. C-354. 

Ko-Ray MANUFACTURING Company, Chicago. 
Ko-Ray cooker. 

LESHER, WHITMAN & Company, New York. 
Lesher mohairs. 

Lewis MANUFACTURING Company, Walpole, Mass. 
A.B.D. packs and rolls. 

Absorbent cotton. 

Adhesive plaster. 

Bandage rolls. 

Cellucotton absorbent wadding in rolls. 
Cellucotton combination pads. 
Celluwipers. 

Combination dressing rolls. 
Combination pads. 
Combination rolls. 

Crinoline for plaster bandages. 
Dressing rolls. 

Gauze in bolts. 

Moleskin adhesive plaster. 
Non-absorbent cotton. 
No-ravel bandages. 

O. B. pads. 

Orthopedic stockinette. 
Plaster bandages. 

Ready-cut cellucotton absorbent wadding. 
Ready-cut gauze. 

Salvage gauze. 

Sheet wadding. 

Surgical sponges. 

MARKET ForGE Company, Everett, Mass. 

Maforco autopsy tables. 
Maforco food veyors. 
Maforco mortuary racks. 

Maforco refrigerator racks. 

MASsSILLON RUBBER Company, Massillon, Ohio. 
Matex Anode surgical gloves. 

NATIONAL CARBON Company, Cleveland. 
Eveready professional model carbon arc lamp. 
Eveready solarium type carbon arc lamp. 

Norvic Company, Lowell, Mass. 

Vic crepe bandage. 

PATTERSON SCREEN Company, Towanda, Pa. 

Fluoroscopic X-ray screens. 
Foreign body X-ray fluoroscope. 
Intensifying X-ray screens. 

Operating X-ray fluoroscope. 

Prau’s AMERICAN INSTRUMENT Company, New York 
Anatomical specimens for ear, nose and throat. 
Surgical instruments for ear, nose and throat work 

SAFETY ANASTHESIA APPARATUS CONCERN, Chicago. 
Safety gas-oxygen apparatus, McCurdy models A an 

B. 


Safety gas-oxygen apparatus, models F and D. 








AMERICAN COLLEGE OF SURGEONS 


SANBORN Company, Cambridge, Mass. 
Motor-Gratic metabolism tester. 

SCIALYTIC CORPORATION OF AMERICA, Philadelphia. 
Shadowless operating light. 

SpLAIN & Lioyp, Milford, Ohio. 
Sani-swab, cotton wound applicator. 


STEDMAN RUBBER FLOORING Company, South Brain 
tree, Mass. 

Reinforced rubber accessories—ash trays, bed 
bumpers, drain mats, molded tops, vase plates, 
vases. 

Reinforced rubber tile. 

STICKLEY Brotuers Company, Grand Rapids, Mich. 

Hospital furniture. 

STILLE-SCANLAN CompPANy, New York. 

Surgical instruments of stainless steel. 

Troy LAuNDRY MACHINERY Company, Chicago. 

Laundry machinery for hospital use. 


Utica & MOHAWK Cotton MILLs, Utica, N. Y. 
Heavy duty muslin sheets. 
VeESTAL CHEMICAL LABORATORIES, St. Louis. 
Infantol dispenser. 
Septisol dispenser. 
WESTINGHOUSE ELrEctRIC & MANUFACTURING Com- 
PANY, Mansfield, Ohio. 
Refrigerator. 
WESTINGHOUSE X-RAy Company, Long Island City, 
N. Y. 
Endotherm. 
WILson RuBBER Company, Canton, Ohio. 
Surgeons gloves. 
Cart Zetss, INc., New York. 
Pantophos operating room lamp, models A and B. 
ZIMMER MANUFACTURING CoMPANyY,: Warsaw, Ind. 
Fracture bed and overhead frame. 





